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PREFACE 



When a new writer obtrudes himself upon the Public in 
capacity of Reformer of long-established usages — and this too i 
department the most important of all the sciences, whether wc rej 
the deep calculations it involves, or the momentous interests wl 
endear it to the public — something like an apology may be dee: 
requisite on his part to qualify an undertaking, which may other 
seem presumptuous* 

1 f then, this be applicable in the case of the strongest of the stroi 
sex, how much more indispensable is it that a female — with all 
disadvantages of a confined school, and the prejudices additior 
which attach to any efforts that would seem to court publicity in 
way of literary innovation— should bespeak indulgence at the banc 
a criticising world, for the bold but well-meant intention, which 
prompted the following attempt 

It may be asked perhaps, why volunteer my zeal at all in detect 
Lynceus like, errors in a system which is known to ** work well,*' 
which has received the sanction of the constituted authorities ? 
reply is, that if it has ** worked well" in spite of those errors, it if 
more likely to work better when released from their operation ; an 
this were my humble efforts most studiously applied, regardless 01 
obloquy which some may choose to lavish upon the rashness of 
design, and looking for my reward in the profitable results alone, w' 
may accrue to the community, from the successful prosecution 1 
after, at the hands of a more experienced head-piece, of the absl 
investigation which I shall at least have originated. Or, if X i 
have failed in this issue of my fondly cherished hopes, why, thei 
me seek shelter in the conscious disinterestedness of the views w 
propelled ray speculation. It is no part of my wish to villify or 
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duce the laudable exertions of those who have preceded me on this 
head ; they did as much as the lights of their day, no doubt had 
warranted. I shall content myself therefore with observing, that this 
publication aspires to supersede the beaten track of former Authors in 
this subject, else it should never have been embarked in ; for, surely 
when our shelves groan with such a cargo of accumulated books, it 
would be an offence unpardonable, to think of adding to the number, 
without at least the redeeming supposition of increasing the stock of 
knowledge also. 

In the first place, I have endeavoured to prove the difference 
between the Zenith in the perfect and the oblate sphere, for which pur- 
pose I have given a clear diagram to shew, that all Altitudes 
are short of the truth, by the difference existing between the two 
Zeniths ; and, consequently, that all Latitudes found by such Meridian 
Altitudes, must be too great or too little, and likewise, that the Lati- . 
tudes in the Charts and Tables of the present day are not geocentric ; 
for, although all our modern writers on the subject have criticised their 
predecessors, they have omitted making any useful or real improve- 
ment, by shewing the difference arising from the figure of the Earth. 

Again, when the object is off the Meridian, and has an inclination 
to the parallel of the place of observation, the difference of the Zenith 
distance is vanishing. As the object approaches 90° of an Azimuth 
from the Meridian, it forms a perfect sphere with the Observer ; and 
when it bears from 90° to 180° of an Azimuth, the error increases. See 
Table XXXI. This I hope is satisfactorily demonstrated in page 6, 
where more particularly will be seen the error to which I have before 
alluded. * 

The Dip of the Horizon, the Refraction and Parallax, I have endea- 
voured to simplify. The variation of the latter, when the Moon is 
used, I have given to every degree of Latitude or account of the oblate 
figure of the Earth It may be used in Lunar Observations, and 
several other nautical computations. I have compared the usual system 
of finding the Latitude and Elapsed Time by Double Altitudes, with 
the method here introduced ; and I feel assured, that on an impartial 
investigation, many will be surprised that such perceptible errors have 
so long remainedunexplained, and uncommentcd on. (See page 15.) 
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Although great accuracy in the true Azimuth is not essential, it 
be found corrected to the greatest exactness in page 24, with a con< 
view of the error of former systems, and the nature and constructioi 
the one here introduced. 

In " the true time,*' on which so much depends, and which 1 h 
given with constructions, will be seen the necessity there exists 
finding it correctly ; and likewise, that those who contend that the 1 
figure of the Earth will make no difference in our calculations, are 
great error; for it is well known, that the Longitude by Lunar Obi 
vation depends on the difference between any two meridians, and 1 
I* of error in the time, will put the best Lunarian a quarter of a i 
out of his true Longitude, therefore, the greatest accuracy ought tc 
used in finding the true time at Ship. (See the True Time.) 

Mariners frequently, for want of a sufficient number of observer* 
take Lunar Observations, find the Altitude of one of the objects 
calculation, and from thence obtain the Apparent Altitude. The j 
thod, formerly used by all our writers on Navigation, even by the 1 
I have proved to be decidedly in error ; for in several cases, it wc 
be impossible to clear a Lunar distance, according to the system t 
have laid down. A reference to Problem, page 36, will prove 1 
easily this may be avoided. 

I have endeavoured to simplify all the rules and calculations 
constructions suited to the most common understanding, and h 
laid down a General Rule for the solution of most cases in Naut 
Astronomy, avoiding all intricacies, and such problems, as I h 
Noticed in different works, tend more to puzzle than instruct the Pu 
The constructions of some of the Problems, requiring a knowledge 
Spherical Geometry, I thought best to omit, as they relate chiefly 
another branch of the science, and have substituted those which 
more simple, but which will be sufficient explanation to the Mari 
or Pupil. Most of the former solutions of the important Lu 
Problem, are grounded on approximated method, on the fluxion 
an arch of a great circle. The plan I have introduced in this w 
will be found Mathematically exact and concise, as will be seen fi 
page 37 to 41. On perusing the following pages, it will be observ 
that some of the methods alluded to, admit of a solution to an 
possible proposition. (See page 40.) Therefore, I would warn M; 
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ners whose lives and property rest in the track of a Mathematical pen, 
to observe carefully, whether the method acts for itself or not. 

The General Tables are carefully corrected and compared with 
Taylor's. Several others are likewise introduced, which make the 
work concise and useful; but it will be better seen in; their application 
than can be explained here. 

The Lu&l*solar Table has been carefully calculated under my 
direction, and is the result of ^H'|y > 866 the formula in page 88, 
which renders the Lunars so easy and complete, that the meanest 
capacity would find no difficulty in clearing a Lunar Distance to the 
nearest second of the truth, in less than two minutes ; and though six 
places are given, five only are sufficient in any Nautical calculation. 



Being obliged to hurry the publication of my Wo*, for the use of 
some friends, I am under the necessity of omitting several Exercises in 
the Practical Problems, and likewise in the Use of the Tables, both of 
which will be further illustrated in the next Edition. 

Some errors may have crept into the calculations, from the multipli- 
city of entries, &c., these, I trust, will claim the indulgence of the 
public ; for the system on which I have worked- being mathematically 
correct, and founded on sound principles, any slight oversight in the 
figures can be of but little moment, and very easily rectified. 

i 

July, 18S3, 
6, East Street, Red Lion Square. 
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Previous to commencing this part of Navigation, it would 
advisable to direct our attention to the magnitude and form of 
Earth. 

According to the mensuration of several eminent Mathematicians 
Navigators who have circumnavigated the Globe, it has been four 
be an oblate spheroid ; consequently the axis is shorter by abou 
miles than the Equatorial diameter, the Earth being flattened al 
Poles and distended towards the Equator ; which form is suppose 
be caused by the attraction of the Planets within the Tropics, an 
daily rotation from West to East The velocity with which this < 
motion is performed, would force the waters towards the opposite ] 
in the Heavens, were it not for the superior power of gravity, w 
retains them in an equilibrium. That the Globe is an oblate spin 
was experimentally proved by Sir Isaac Newton, who, by runni 
spindle through a ball of soft clay, and turning it round quickly, f 
that it swelled towards the centre and contracted at the poles : the p 
of attraction, likewise, which the Sun, Moon, and Planets have 
the waters, tends to raise them higher in that part of the Globe w 
their influence predominates. Though this theory has long 
acknowledged, it is surprising that no satisfactory improvements 
yet been made in those Tables, which are now before the Publ 
their imperfect state ; a careful investigation of the following Diag 
will, I hope, prove the necessity there is for a correction of then 

DIAGRAM. 

Let the figure wleo represent the figure 
of the Earth, nl or os=17 miles, and let 
the Altitude of a Star be 45*= <<?ae,*= 
to his declination. The arc €E being the 
celestial arc of the Star, and admitting 
45° to be the declination of the Star, then 
the Latitude of the place would be 45°= 
arc ce 9 but Be being the portion of the 
Earth answering to this Latitude, is less 
than that found by the Star by the dif- 
ference between the arc ce, and the elipsis 
BE ; for the elipsis yBE is not parallel to 

* The immense distance of a Star when compared to the Earth's semidiametc 
bear no proportion to it worth notice, therefore the Altitude of a Star taken fr< 
centre of the Earth, is the same as that from the surface. The refraction being c< 
to both Altitudes reduced by the difference of both horizons— >c Am, or wug. 

B 
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the sphere Natf, therefore the right line AC does not cut off similar seg- 
ments. Then let xe be=half the elipsis LBE, then, with the radius of 
the Latitude 45°z=ar, describe the circle BL, which is parallel to the 
circle N#E, and then HB will be the sine of the arch xe 9 answering to 
the elipsis Be, or the Latitude 45° ; therefore the sines, co. sines, &c, 
&c. which are given in the common artificial sines, tangents and secants, . 
ought not to be made use of in any instance for the Latitudes of places, 
without reducing them to accord with the above figure — for the sine of 
the arc cezz (declination) is greater than the sine #E=by the difference 
between cc and xp 9 for the circle BL is parallel to the circle xe, there- 
fore xp may be considered the sine of the arc answering to the elipsis 
of the Latitude. The above diagram will shew the corrections or quan- 
tities requisite in the sines, tangents, and secants, in order to make 
them agree with the true arch of any geocentric Latitude, or with the 
celestial Latitude found by observation. Had the Globe been a perfect 
sphere, the true Latitude of any place would have been equal to that 
found by observation, but on account of the Earth's being an oblate 
sphere, we find that former observations would never ascertain the geo- 
centric Latitude. 

The elipsis is always shorter than its opposite sphere, for a circle des- 
cribed from the centre of the Earth, equal in radius to the Earth's, 
would pass over head either North or South, and the greater your Lati- 
tude, the higher would that circle be. Therefore, supposing the point 
of that meridian circle over your head, could be brought to your feet, 
it would extend to the North or South of you. Were you at the Pole, 
it is evident that if the Circle "SXB were compared with lce, it would 
be found much longer. A knowledge of this enables us to find the 
breadth of any degree of Latitude, without the trouble of traversing the 
Globe for the purpose of making observations, as many of our Naviga- 
tors and Astronomers have done, otherwise the contemplations of Sir 
Isaac Newton, in his library, where he made his calculations, would 
have but little benefited that science to which his sublime genius was 
devoted, and into whose interminable recesses it dived to an extent 
before unknown. 

Mr. Norwood, in measuring the breadth of a degree on the Meridian 
from London to York, used the following method. Take the Altitude 
of any known heavenly body, at any two places of the same Meridian, 
whose distance asunder may be correctly ascertained or measured ; then 
find the difference between their zenith distances, and say, as the dif- 
ference of the zenith distances is to the distance or difference of Lati- 
tude on a plain between these two places, so is 60° to the breadth of 
a degree on the Meridian of that place. 

That is, as the breadth of a celestial arch is to the breadth of its 
opposite terrestrial arch, so is 60' of a celestial arch to the breadth of a 
degree on the Earth. 

In 1756, the French in measuring the breadth of a degree on the 
Earth, used the same method. 

That the surface of the Earth is not a perfect sphere is now univer- 
sally acknowledged ; consequently it cannot be parallel to the celestial 
arch, therefore, (by 2nd, 12th of Euclid,) the celestial arch bears no 
correct proportion to the terrestrial arch ; and, from hence, we may 
very naturally conclude, that those who have measured a breadth of a 
degree of a great circle on the Meridian of the Earth, by the above 



3 



method of proportions, have been misled, and, of course, their observa- 
tions on this subject must be erroneous. 

When the Sun is on the Meridian, the difference between the geo- 
centric or spheroidical and the true horizon, will be observed to be 
increasing from the Equator to Latitude 45°, and decreasing from 
thence to the poles, and when the Sun is off the Meridian, the differ- 
ence will be decreasing until the object is 90° from the Meridian, when 
it will be on the same great circle or parallel with the observer. When 
the Azimuth is more than 90° it is vice versa ; in such cases the geocen- 
tric altitudes will be greater than the perfect spheroidical altitude, which 
difference is laid down and calculated in Table 31. 



THE PARALLAX 

OF THE 

HEAVENLY BODIES. 



Parallax is the difference between an Altitude taken from the sur- 
face of the Earth, and that taken from the centre at the same time, and 
is demonstrated in the following figure. 

Let the circle aesw represent the Earth, 
and let an observer be at A, his horizon aA. 
Let the Moon be observed on the horizon at 
D A, her Altitude 0° 0' 0', then her Altitude 
from the centre of the earth will be= < hvd— 
<AAc=her horizontal Parallax. Again, let 
the Moon be at £, her Altitude above the 
horizon (aA) is = <eaA, and at the same. 
time, from the centre of the Earth, it will be - 
= < D cd, which is greater than the < 
aA, by the < AEC, which is the Parallax o( 
that Altitude. Therefore the < AEC + < e aA 
= ]>C(i=(to her true Altitude). Again, let the]) be observed at (L), 
then her Altitude above the horizon aA, is=(< LAA), and from the 
centre, = < D cd, which is greater than the angle (la A), by the angle 
(alc), which is the parallax in that Altitude, therefore the <alc+ < 
laAzz Jcrf, or true Altitude. 
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It is evident that the circle D D D is the circle of Altitude to an 
observer at the centre of the Earth (c), and the circle ZRL^E/f, that of 
an observer at the surface (a) ; therefore as two circles not having the 
same centre, they must intersect each other (Euclid 5th, 3rd) . (The above 
circles meet at the point A, on the horizon aA, which is parallel to cd, 
and the <hcd=Ahc, (according to 27th, 1st Euclid). Therefore it is 
evident that these small angles or parallaxes of Altitudes, should be 
added to the Altitudes taken from the surface of the Earth, to make 
them agree with the central Altitudes.) The Parallaxes will decrease 
as the object approaches the Zenith, as is seen in the figure. 

The horizontal Parallax of the Moon is irregular, on account of her 
oval periodical revolution round the Earth. The nearer she advances, 
the greater the horizontal Parallax will be, which variations are found 
in page 8 of the Month, in the Nautical Almanac for every noon and 
midnight, at the Meridian of Greenwich ; but, as these horizontal 
parallaxes in the N. A. only refer to the Equator, and the semidiame- 
ter of the Earth varying according to the Latitude of the place, the 
equatorial horizontal parallax must require correction. It decreases 
from the Equator to the Poles : the mean reduction of it to each Lati- 
tude, either N. or S., is to be found in Table 22, which will be suffi- 
ciently accurate for any Nautical or Astronomical calculations. 

The horizontal Parallax of the Sun is about 8£ seconds, and from his 
immense distance from the Earth, his variation, by the decrease of the 
equatorial semidiameter, is of little importance. His Parallax in Alti- 
tudes is laid down in Table 5. 

The fixed Stars have no visible Parallax, the semidiameter being no 
more than a point, compared with their distance from the Earth. 
Therefore there is no change in their Altitudes from the surface to the 
centre of the Earth, except the difference arising from an oblate and 
true spherical horizon, (see page 1). 

The Parallaxes of the Planets are found to vary according to their 
distance from the Earth, being sometimes more and sometimes less than 
that of the Sun, which variation may be ascertained by the Nautical 
Almanac, the figure of the Earth causing no visible change in any 
parallel of Latitude. Besides the errors abovementioned, there is ano- 
ther attending the Altitudes of every heavenly body, called the Refrac- 
tion, which will be satisfactorily explained by the following very simple 
experiments : — 

Place a piece of silver in a basin, and stand at a distance from it. 
Fix your eye steadily on some remarkable part of it Then let another 
person gradually pour water on it, until it is covered. The piece will 
appear to change its first or true place, (the latter is called its apparent 
place,) and the angle the elevation of the piece makes with the eye, is 
called the Refraction. This also decreases according to the elevation 
of the eye on the horizontal line of the true place of the piece, or 
according to the elevation of that true place, until the eye is immedi- 
ately over the piece or the piece over the eye : likewise, on putting a 
rod obliquely into smooth water, the part immersed will appear higher 
than that which is out of the water ; raise the rod to make any angle 
you please with the surface, and you will observe that the part immer- 
sed will gradually become straighter, until by putting it in perpendicu- 
larly, both parts of the rod form a straight line, in which case there 
will be no refraction. When you form an angle with that part of the 
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rod in the water, draw an imaginary line from your hand, making 
a straight line with the part out of the water. The angle this line 
makes with the part immersed, is the refraction of the angle it makes 
with the surface of the water. Some of our most eminent philosophers 
differ in their opinions respecting the calculations of the refraction, 
however there can be but little doubt that bodies differ in their refrac- 
tion on various occasions, either from the density of the atmosphere or 
the brightness of the body. In foggy weather the refraction is very 
different to what it would be were the air clear ; and in order to mea- 
sure the state of the atmosphere, those who wish for accuracy, I would 
recommend to carry with them a thermometer and barometer. The 
refraction here given, is at the mean state of the atmosphere, when 
the barometer stands at 29 : 60 inches, and the thermometer 50° of 
Fahrenheit. In Table 12 will be seen the refractions corrected accord- 
ing to the change of the atmosphere, to every 10th of an inch of the 
barometer.* Philosophers have questioned whether the brightness of 
the object, or the quantity of atmosphere which surrounds it, raises the 
refraction ; — in my opinion it is caused by the density of the atmos- 
phere, for in the first experiment with a piece of silver, the greater the 
quantity of water poured on it, the higher will it appear to be elevated. 

You will now proceed to another correction, called the Dip of the 
Horizon. 

The Dip of the Horizon arises from an observer being elevated any 
number of feet, miles, &c. &c. above the true horizon. The higher the 
eye, the more will the object be raised, on account of the curvature of 
the Earth. 



CONSTRUCTION AND DEMONSTRATION. 




Let the circle xesw represent the Earth, and* 
Ar the true horizon. Then draw ak parallel to 
ZtR, and supposing an observer at A, his horizon 
would be AB, making the Altitude of the Sun too 
great by <RdB=<Ad#, for by the 36th, 3rd 
Euclid, the observer can ascertain the distance An, 
and in that situation the object makes an obtuse 
angle with his Zenith = < ZA/?, which is more 

than a right angle, or 90° by the<^irf=<KAB, 

for ak is parallel to xg, and the straight line AB falls on them both, 
making < at A=<rf, by 29th, 1st Euclid. Therefore, if the <kab 
were taken from the obtuse < ZAB, the remainder would be= < z AK= 
90°= < za#=90°, that which it would measure if the observer were at 
the surface of the Earth, consequently the depression of the horizon 
must be subtracted from the observed Altitude, to obtain that Altitude 
taken at the surface of the Earth. 

The depression of the horizon answering to the different heights of 
the eye, may be found in Table 4, calculated to the greatest nicety ; 
and the distance An is obtained to any height by Euclid 36th, 3rd. 

It is by this problem we prove the globe to be round, for in sailing 



* It is evident that every Altitude most be diminished by the quantity of refraction 
answering to it in the Table. 



towards the land, the mountains and lofty buildings are seen first, and 
on a nearer approach a greater portion of them is visible, but on you. 
departure from it vice versa* The distance a ship is from land is esti- 
mated by the same problem, viz. by taking the Altitude of a mountain 
or any prominent object, whose distance from the shore is known,* then 
sailing to or from the object any given distance, and again taking the 
Altitude of it, the difference between the Altitudes and the distance 
sailed, will be the distance the vessel is from the shore. And lastly 
follows that correction, which in my succeeding pages, I will endeavour 
to convince the Navigator, will be of the greatest importance to him ; 
and which will, on a careful investigation, prove the necessity there 
exists for new modelling some of our most highly esteemed works on 
Navigation. 

Let the figure of the Earth be w N 
e g f the perfect Sphere w n e s, then 

in Latitude 4 5°= arch *L±? an observer 
* 

at A makes d A p his Horizon, and 
the circle d z g p his circle of Alti- 
tudes, Z being the zenith, and admit 
him to have the true Altitude of an 
object 45° — l^— <9 A Pf then let 
the observer be at b, his Horizon will 
be h R, and his circle of Altitude h z 
R, Z being the zenith. According 
to the laws of gravity, all bodies tend 
towards the centre of the Earth, and stand perpendicular to its sur- 
face ; therefore, the observer's Zenith is half his circle of Altitude : 
likewise half the observer's circle of Altitude at the surface of the 
Earth b— h z g R will bo at which will fall, as the above figure 
proves, higher than the observer A f s Zenith on the perfect Sphere 
N £ 8 w. Again, let his Altitude be 45° on the arch z it, z < ,r b r 
it is obvious the Altitude at B is less than that at A by the < a r ur 
RAO by 27th 1st Euclid; for A o is parallel to B R, the difference 
between the true and admitted horizon, which difference will be found 
answering to each Latitude in Table 31, and proves that former writers 
have been some minutes wrong in their calculations, because they 
asserted that the true form of the Earth made no difference in any 
operation. That they are mistaken in their opinion, I hope I have 
convinced the Navigator. 

Tojindthe Latitude by a Meridian Altitude of any object 9 according 
to tlie incorrect system usually adopted. 

Problem. — Having the observed Altitude of the Sun when on the 
meridian, and the day of the month given, find the true geocentric 
Latitude. 

Rule. — Find the true Altitude of the Sun's centre, as laid down in 
the Use of the Tables, then, if the object bo on the Equator, or is with- 
out declination, the Zenith distance is the Latitude of the place ; but 

• Lighthouse* are the safest objects od which to depend , as they are generally built 
on ihe shore. Mountains or buildings might mislead the observer, especially in a 
strange land, where their distance from the shore might not be known. 




7 



when the Zenith distance* and declination are of the same denomina 
tion, their difference is the Latitude, and when of different denomination] 
their sum is the Latitude. 

Note. — When the declination is greater than the Zenith distance 
the Latitude is of the same name with the declination ; when less, it i 
of a contrary name, and when it is 90°, or at the Zenith, the Latitud 
is the declination. 

Example I. — Monday, September the 28rd, 1833, a ship at sea i 
Latitude 53° 10' N. by account, and Longitude 72° East of Greenwicl 
observed the Altitude of the Sun's lower limb 36° 40', the height of th 
eye 20 feet above the sea, I demand the Latitude ? 

In Table 24, opposite 36° 40' gives 36° 38' 50*. 
By the Nautical Almanac, 0's semidiameter 15' 59") 

In Table 29, underlff 59* ) A ia £-00° 11' 43' 

and opposite 20 feet j — " " * 10 ) 

36 50 33 True Al 

-©'s centr 

Zenith dist. 63 9 27 or true I* 
in N. 

September 23rd, the 0's declination at Noon, by the Nautical Almana 
at Greenwich, 00° 4' 32" S. 

And in Table 15, Equation for 72° Longitude, East 4' 32", therefore th 
declination is 0° 00* 00" at that Meridian. 

Note. — The declination to the common Table in this work, for fine 
ing die true Latitude, will answer very well, unless great accuracy I 
required. 

Construction and Demonstration. 

Let the circle nesw represent the Earth, 
and let the Sun be on the Equator, then lay 
the true Altitude from N to K= < NAcJ, then 
the Zenith distance will be dE, or the < 
dAE, hence the Latitude is at d. 

Note. — All circles are considered to be 
described with the Chord of 60o, or the 
Sine of 90°, or with the Tangent of 
45° : and all Altitudes are taken from 
the Chord of 60°, and laid on the arch 
from the elevated pole, when the Sun is on the Equator ; for ever 
Altitude is the distance from that pole to the Zenith of the observer, ( 
more generally speaking, the Zenith distance, and the declination bein 
taken from the line of Chords, and laid from the Equator towards th 
pole, will extend to the true Latitude. 

Example II. — Suppose on the 23rd of September, 1833, a ship [ 
sea in Latitude 53° 10' N., and Longitude 72° West of Greenwich b 
account, finds the meridian Altitude of the Sun's lower limb 36° 50 
the height of the eye 20 feet above the surface of the sea, what is he 
Latitude ? 

• The Zenith distance of any object is the number of degrees, &c &c. that object 
either North or South of the observer's Zenith. 
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In Table 24, as before, opposite 36° 40', Obs. Alt. 36° 38' 50" true Alt. 

By N. A. ©'s Semidiameter, 15' 59". f , 4 ™ 

Under 15' 59", and opposite 20 ft. in Table 29, y 11 ™ 

True Altitude of 36 50 33 ©'s centre 

Zenith distance 53 9 27 S. 

By N. A., ©'s declination at Noon at Greenwich, is 00° 4' 32" S., and 
daily change 23' 24". 

Equation to T2° Longitude and 33' 24" in Table 15, 0° 4' 32", which 
must be added to declination at Greenwich, 0° 4' 32" for it is increasing, 
gives 00° 9' 4" S. 

True Latitude 53 23 



Example III.— Being at sea on the 23rd of September, 1833, in 
Latitude 53° 10' N., and Longitude 0* 00' by account, and observed 
the Altitude of the Sun's lower limb to be 36° 40', the height of the 
eye being 20 feet above the level of the sea, I require the Latitude of 
the ship by observation. 

Observed Alt. of 's lower limb 36° 40', true Alt. 36© 38' 50" as before 

Corrrections as before 1 1 43 



True Altitude of the Sun's centre 36 50 33 



Zenith distance - 53 9 27 S. 
Q 's declination Sept. 23rd, at Noon at Greenwich 00 4 32 S. 



Latitude by Observation - 53 4 55 N. 



Example IV — Being at sea on the 24th of July, 1833, in Latitude 
43° 00' N., and Longitude 30° West, and observing the Altitude of the 
Sun's lower limb to be 27° 10', the height of the eye 20 feet above the 
level of the sea, I demand the Latitude by observation. 

In Table 24, opposite 27° 10*, in the column of Obs. Alt. gives. 

By the N. A. Q 's semidiameter 15' 47" - 27 9 8' 18" for true Alt 

Corrections answering to which and 20 feet, Table 29 1131 



True Altitude of the Sun's centre 27 19 49 



Zenith distance - - - 62 40 11 S. 
©'s declination by the N.A. at Noon, 

at Greenwich - - 19* 53' 39" N. > . a _ 0/l XT 

Equation to 30" of Longitude 14 $ iy 52 M N ' 

Latitude in 42 47 37 N. 



Remarks.— When you are above 60° o Latitude N. or S., the Sun 
will be on your meridian twice in twenty-four hours ; that is, at his 
greatest and least Altitudes, and at the latter Altitude he is below the 
Pole on the* opposite meridian, in which case, you must add the com* 







plement of the declination to the meridian Altitude, for the 
Latitude of the place by observation. 

Example V. — On the above-named day, the Altitude of the S 
lower limb below the Pole, was observed to be 12° 18', I require 
true Latitude by observation. 

Construction and Demonstration. 

Let the figure nesw represent the Earth 
as before, and let the Sun be below the Pole 
at = 19 g 4ff 11" N. declination, and the 
Altitude 12° 25* 19", then the Zenith dis- 
tance will be 77° 34' 41", which lay off from°i 
the O towards the North, and it will reachul 
across the pole to A, for the pole is between \ 
the observer and the Sun. Then the Zenith 
distance will be = AO =77° 5*4' 41" + Ow 
(the declination),=19° 46' 11' =07* 20' 52" 
=AW, then take AW from the semicircle 
enw, or 180°, and you have 180 u -97 g 2C 52"=82° 30' 8' true 1 
tude of the ship (a) by observation. 

Table 8, opposite 12° 18' in Obs. column, gives 12° 13' 48" 
Altitude. 

Correction answering to q's Semiri. 15' 47" and 20 ft. - 11 31 

12 25 19 

O's declination at the given Meridian 19° 52* 34" 
Variation to 12 hours and daily diff. 6 23 

True Declination at the given time 10 46 11 Coiupt.70 13 49 ] 

True - 82 39 8 1 
1 

Remark. — It must be observed that the Moon once in a luna 
or 12 times in the year, comes to the meridian twice in 24 hours, 
likewise that some Stars never set in high latitudes, for which reas 
would be advisable to pay particular attention to the above rem 
which will enable you, when an opportunity offers, to find your Lat 
twice a day by a Meridian Altitude, either of the Sun, Moon, or £ 

It is obvious that if an observer be at the pole, his altitude will b 
declination of the object, and as many degrees, &c. &c. as he re< 
from the pole, he raises the object or increases the Altitude. ] 
hence the Altitude of the Sun at the pole in the above problem, w 
10° 46' 11' —declination ; but the Altitude from the place of observ 
A, is 12° 25' 10", therefore 10 w 46' IT— 12° 25' 19"= (7° 20' 5 
NA, or the complement of the Latitude at A, or complement 19° 4( 
=declination* 12° 25' 10 / =true Altitude=82° 30' 8" Latitude. 

The Latitude may be found by the Meridian Altitude of any 
Star, whose declination is known. 

* The Parallaxes of the fixed Stars are at all times invisible, as well as their < 
ter, therefore the correction of their Altitudes for Dip and Refraction is gi< 
Table 19. 

C * 
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Example.— Nov. 20th, 1833, a ship in Latitude GO* 1L N. by 
account, and Longitude 45° W. of Greenwich, and at 19 u 1' J 6" Nauti- 
cal time, finds the Observed Meridian Altitude of Regulus 37° 35' 00" 
S., the height of the eye 30 feet above the sea ; required the Latitude. 

Corrected by Table 19, to 37° 35' > 37 ° 3 ^ ™" ° b9 ' Mt 

and height 20. £ " 50 

True 37 29 4 S. Alt. of Star. 



Zenith distance - 52 30 56 S. 

Star's declination - 12 46 51 N. by Table 23 

Latitude - 65 17 47 N. 



Previous to giving the calculations for finding the Latitude, I will 
refer the Navigator to Table 22, that he may ascertain the Nautical 
time of any Star coming to the Meridian, when he may without delay, 
know at what time to take his Meridian Altitude. 



To find the Latitude by the Meridian Altitude of (he Moon. 

In page 6th of the month in the Nautical Almanac, you will find the 
Moon's declination and the time she passes the Meridian of Green- 
wich, on that day ; convert the Longitude into time by Table 24, add it 
to if West, subtract if East, from the above time, their sum or difference 
will nearly be the time she passes over the Meridian of the place of 
observation. 

Second In page 7th of the month in the N. A., find her semidiameter 
and horizontal parallax at the reduced time, or at the time she passes 
the Meridian of the place ; find the reduced declination, semidiameter, 
and horizontal parallax, then from Table 25, take the corrections ans- 
wering to the Moon's apparent Altitude and horizontal parallax at the 
reduced time, which added to her observed Altitude, gives the true 
Altitude : having done this, take from Table 9, the corrections answer- 
ing to her semidiameter and the height of the eye, which added to, or 
subtracted from, acccording as the upper or lower limrj is taken, their 
sum or difference will give the true Altitude of her centre. 

Example I. — On the 26th of September, 1833, in Latitude 
10°20 / N. and Longitude 45° 00', both by account, with a quadrant 
well adjusted, I found the observed Altitude of the Moon's lower limb 
when on the Meridian south of me, to be 67* 43' 30 ', the eye being 20 
feet above the level of the sea : required the Latitude by observation. 

By the N. A. on this day, the Moon passes the Meridian of Greenwich 
at lOh. 45m. P.M. + 45° of Longitude, in time give3 13h. 45m , or lh. 45m. 
A.M., the time she passed the Meridian of observation. 

The Horizontal Parallax at midnight being 54' 1", and at reduced time 
51' 1*, se.nidiumeter 14' 43*, and at reduced time 14' 43*. 
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In Table 25, opposite Observed Altitude 67* 43*, and under reduc 
Horizontal Parallax, gives + 19 55* 

> 's Observed Altitude - 67 43 30 



True Altitude of lower limb 68 3 25 
Corrections to 14' 43" semi, and 20 feet, height of the eye + 10 27 



True Altitude of her centre 68 13 52 



Zenith distance - - 21 46 8 S 

10 48 40 5 

> 's declin. at midnight at Greenwich 11° 6' 4TS. } 

Equation to lh. 45m. difference of) 18 1 i 10 5 * 28 1 
time between ship and Greenwich ) ) 

Remark.— As the Moon's declination is given to every three hoi 
answering to the Meridian of Greenwich, proportional parts must 
taken for any intermediate time, (which must be added or subtract 
according as the declination is increasing or decreasing,) but, 
accuracy be required, this proportional part must be correcl 
by the Table of Second Differences. See the Explanation and use 
the Tables. 

Example II.— On the 30th of November, 1833, in Latitude 25° 
N., and Longitude 30° 42' E., I observed the Meridian Altitude of 1 
Moon, and found it to be 40° 32' N., the eye being 16 feet above 1 
surface of the sea. Required the Latitude by observation. 

By N. A. thfe day, the Moon passed the Meridian of Greenwich 
3h. 29m. A.M. +30° 42' E. Longitude, in time gives lh. 27m. after m 
night, she passed the Meridian of the place of observation. Her Horizor 
Parallax at midnight is 58* 37', semidiameter 15' 58% her Parallax at redu< 
time 58' 38*, semidiameter at reduced time 15' 58*. 

Tn Table 25, opposite 40° 32' Observed Altitude, and reduced Horizoi 
Parallax 58' 38% is - - + 43' 26' 

Observed Altitude of the Moon's lower limb 40 32 00 



True Altitude of her lower limb 41 15 26 

Opposite Semidiameter 15' 58", and height of the eye ? . i o i o 

16 feet, in Table 9, gives - - - £ + iZ ™ 

True Altitude of her centre - 41 27 45 



Zenith distance - - 48 32 15 

Declination at midnight by N. A. 22 9 49' 48* N. ^ 

Variation to lh. 27m. difference of > _ 2 q f 22 44 20 

time between the ship & Greenwich j" S ■ 

Latitude in 25 47 55 



The Latitude may be found by the Meridian Altitude of the plar 
when observed on the Meridian, but as they generally come to it s< 
after or before the Sun, they are rendered invisible by the brillianc] 
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his rays, even with the help of a telescope ; some writers recom- 
mend their use, in finding both the Latitude and Longitude, but 
I appeal to the practical Navigator and men of science, whether any- 
beneficial results can arise from the introduction of a system so imper- 
fect and useless ; — the above remark will shew my reason for neglect- 
ing the subject. 

The foregoing Latitudes are found according to the method used at 
present by all Navigators, by which they likewise obtain their true 
time, amplitudes, azimuths, and all Geographical and Nautical calcula- 
tions. 

In page 6, every Altitude near Latitude 45° North or South, is 
about IT 14'' too littfe, so that the Altitude observed there, clear of 
retraction, &c, when there is no declination, is 44° 48' 46", and the 
Latitude there by observation from the surface of the Earth, would be 
45° 11' 14% which is 11' 14" incorrect. Therefore every Latitude 
found by observation, according to the usual plan, must be too much 
or too little, by the quantities or corrections given in Table 31, in 
the 1st column. And, unless these corrections be adopted, the true 
time found by calculation will be wrong in every instance. Also, in 
comparing that time to the time at Greenwich, found by Lunar dis- 
tances in the N. A., it will cause an error in Longitude of 15 minutes 
to every minute of error in the time at ship.* 

Likewise the variation of the compass, the rising and setting of the 
heavenly bodies, where accuracy is required, will be in error if the 
Geocentric Latitude be not used. 

The following are the foregoing Latitudes referred to, with their cor- 
rections, taken from Table 31. 

Example 1st, Latitude found 53° & 27" Geocentric Lat. 52© 58* 39" 

2nd, 53 23 52 49 37 

3rd, 6717 47 67 9 42 

4th, 53 4 55 52 54 7 

5th, 4247 37 42 36 27 

Note. — Correct all Latitudes in like manner, or if you can depend 
on that by account to be within 1° of the truth, take the number answer- 
ing to it from Table 31, and add it to, or subtract from, the correct 
Meridian Altitude, for the true Meridian Altitude, and you will find 
the true or Geocentric Latitude, by which all other Nautical calcula- 
tions will be found to the greatest degree of exactness. 

Observation. — When the object is between the observer and the 
Equator, the corrections are to be added to the observed Altitudes, and 
subtracted when the object is between him and the pole; or, if the 
Latitude be found as usual, enter the Table 31 with it, and take out the 
corrections answering to it, which must be added to the Latitude, if 
the object be between the observer and the elevated pole, and subtracted, 
if between him and the Equator, as is demonstrated in page 6. 

* Sec the method of finding the True Time, page 27. 
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A method of finding the Latitude by two Altitudes of any 
heavenly bodies, having the Latitude by account, and the 1 
time between the Observations and the Declination given. 

Opportunities frequently occur for taking Lunar observatic 
or five hours from the Meridian, and that with the O and 
latter in her first and last quarter, at which time the true time 
being required, we will proceed to shew, that in such cases it is 
sible to obtain it by the Latitude found by the former metho< 
which all Nautical works are furnished. 

Example I. — Suppose a ship at sea in Latitude 48° 20 
account, when the Sun's declination is 22° 40' fc., finds the true i 
of the Sun's centre when corrected, to be 58° 43', at lh. 30m. 
and from the same station finds his true Altitude to be 43° 1, at 3 
P. M . I demand the true Latitude. 

The following is one of the usual methods : 

h m o ' o ' 

1*30 Alt. 58 43 N.S. 85464 Lat. 48 20 N. Sec. C 
3 20 Alt. 43 1 N.S. 68220 Dec. 22 40 N. Sec. ( 

E1.T. 1 50 17244 Log ratio - - C 

its com. Log. - A 

55 its Log. from col. half elapsed time - - - C 
2 25 

in col. mid. time - -- -- -- t 

Truetimel 30 

T. P.W. 3 20 Log rising I 

Subtract Log ratio - ( 

W. slow I 50 

N.N. I 

4670 
85464 

Meridian Altitude 64 20 N. S. 90134 

Zenith distance - 25 40 
O's declination - 22 40 

48 20 N. Latitude. 



Example II.— Supposing a ship at Sea in Latitude 2° 1C 
account, and the true Altitude of the Sun's centre at 4h. 50m 
17° 31 28", and at 5h. 30m. his Altitude was found to be 7° 35 
at P. M., his declination being 1° 3' N. ; find the true Latitude 
ship. 
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h. m. o / « Lat. by account 2° 10' N. Sec. 0.00031 
5 30 Alt. 7 32 00 N. 8. 13111 Dec. 1 3 N. Sec. 0.00007 

4 50 Alt. 17 31 28 N. S. 30111 - 

Log. ratio 0.00038 

El. T. 40 17000 its com. Log. 4.23045 

} E.T. 20 its Log. in col. J elapsed time - - 1.05970 

5 9 49 in col. Mid. time - 5.29053 



4 49 49 Log. rising - - 4.84419 
Sub. Log. ratio - 0.00038 

69793 N.N. 4.84381 
301 1 1 N.S. gt. Alt . 

Meridian Alt. 87 29 N. S. 99904 



Zenith distance 2 31 S. 
Declination - 1 3 N. 

Latitude in - 3 34 N. 



As the Latitude found, 3° 34' N., differs widely from that by account, 
it is advisable to repeat the operation, using the last Latitude found. 

Latitude 3* 34' N. Sec. 0.00084 
Declin. 1 3 N. Sec. 0.00007 



J E.T. 5 11 5 



Log. ratio 0.00091 
4.23045 

h. m. s. 1.05970 



20 Mid. time - 5.29106 



4 51 5 Log. rising - 4.84745 
Sub. Log. ratio 0.00091 



70233 N. N. 4.84654 
30111 N. S. Gr. Alt. 

100344 



In this method we are recommended to repeat the operation, using 
the last Latitude found, until it nearly agrees with that used in the 
operation ; and as the Latitude 3° 34' differs 1* 24' from 2 P 10', or that 
used in the problem, it is repeated, by which we find the N. S. of the 
Meridian Altitude to be 100344, which is absurd, for such a number is 
not the N.S. nor the N.C.S. of any part of the quadrant. And, although 
this method may be used near the Meridian, die errors are increasing, 
as the observations are made further from it, in low Latitudes and low 
Declinations. How, therefore, I would ask the practical Navigator, 
can this system be depended on, especially if the apparent time of 
observation be more than 3h. from noon. Ail those works on Naviga- 
tion which use the Latitude by account, must on examination be ascer- 
tained to be in like error. 
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The following is a correct and general mathematical metho* 
obtaining the true Latitude by two Altitudes of the Sun, Moon or 
whose declinations may be known, (having the elapsed time 
between the observations by a common watch or any time ke 
or by a single Altitude of two Stars, whose right Ascensions and 1 
nations are known. 



Construction and Demonstration. 



Describe the circle and quarter it, let 
we be the Equator, dc the parallel of decli- 
nation, La that of the Latitude, and A the 
place of the ship at the second observation, 
ca the complement of the first corrected 
Altitude, ba that of the second, and cn,bn 
the polar distance at the two observations ; 
the angle bnc will be the elapsed time, 
and AN the colatitude required. 

The method of calculation will be with 
the two sides bn and CN,and the including 
angle bnc. Find the side bc, then with the three sides find the 
NBC, and in the triangle BAC ; having the three sides given, fii 
angle abc, then take the angle ABC from the angle nbc, and yoi 
the angle NBA, then with the two sides NB, nc, and their inc 
angle NBA ; find the side NA, which is the Co. Latitude requira 

Rule. — To the Log. sines of both polar distances at the two 
rations, add the Log. vs of Elapsed time, their sum, rejecti 
from the index, will be the Log. v, s of an arc, called BC ; again, 
Log. Tangent of the polar distance at the first observation, ac 
Log. tangent of half BC, their sum, rejecting 10 from the index, i 
the Log. co-sine of an angle, which call <A;* then from half tl 
of bc and both Altitudes, take the greater Altitude, then to the co- 
of BC, secant of less Altitude, co-sine of half sum, and sine of tl 
difference, add the constant Log. 0*30103, their sum, rejecting 1 
the index, will be the Log. v, 8 of an angle ; which call < B, ag 
the Log. vs of the difference between < A and < b, add the co-i 
the declination at the first Altitude, and co-sine of the greater A 
their sum, rejecting 20 from the index, will be the Log. of a N, N 
taken from the n,c,s of the difference of that declination andles 
tude, for the N, 8 of the true Latitude. 

The two following problems are the same as before, and are c 
by this method, admitting the globe to be a perfect sphere as for 

Example I. — (Seepage 13 .) 
El. T. lh.50m. Log. rising 4.05304 Tang. - 9 
Declin. 22" 40' Co-sine x 2f =9. 930 18 Tang. J bc 9 



BC=25* 20 / 30* 



VS 3 . 98322 z. A, 84° 36. 52" co-s. 8 



* z. a may differ in some instances from the troth in this calculation it is o 
sidered one of the s of an isosceles spherical triangle, differing always by the 
in the declination daring the elapsed time, hot to admit it as above with the sui 
make but a very trifling difference. 

t The declination does not change during the elapsed time, therefore co-sin 
equal to twice the sine of the pd at both observations. 
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BC. 25° W 30* 

Lew Alt. 43 1 00 
Great Alt. 58 43 



< B 

< A 



127 4 30 

63 32 15 

4 49 15 

40 28 34 

84 36 52 



+ 44 18 18 Log. 
Less Alt. 43 1 00 
O'sdecl. 22 40 00 



Co-secant 
Secant 



Co-sine 
Sine 



0.36854 
0.13599 
+ 0.30103 



9.64895 
8.92449 



V S 



vs 

Co-sine 
Co-sine 



4.37900 



4.45077 
9.86401 
9.96509 



Diff. 



20 21 
N. C. S. 



19055 N.N. = 4.27987 
93759 



74704 N. S. 48° 21' N., true Lat. of 
— the ship. 



Example II. — (See pages 13-14 J 



El. T. Oh. 40m. 
Declin. 1° 3' 



Log. rising 3.18162 
Co-sine + 2 9.99986 



Tang. 8.26311 
Tang. J bc 8.94187 



BC. 9* 59' 57" 



VS 



3.18148 <A89* 55' co-sine 8.20498 



BC. 9o 59' 57" Co-secant 0.76041 

Less Alt. 7 32 28 Secant 0.00376 

Or. Alt. 17 31 00 



37 3 25 + 0.30103 



17 31 42 Co-sine 9.97935 

00 00 42 Sine 5.79927 



< B 2 8 VS. 1.84382 

< A 89 55 



x 



87 47 Log. VS. 4.98421 

Less Alt. 7 32 Co-sine 9.99623 

O'sDec. 1 3 ON. Co-sine 9.99993 



Diff. 6 29 N.C.S. 95579 N.N. 4.98037 

99360 

3781 N.S. 2° 10' N. true Latitude 
the ship. 



REM\fcK> — On comparing the Latitude found by Problem 2nd, page 
13,14, with the above, the error will bc too obvious to escape the notice 
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of the mo*t careless observ er. It is well known that opportunities fre- 
quently occur, both morning and evening, for taking Lunar Observa- 
tions ; but if the usual method for finding the Latitude at Ship be 
relied on, the time found from that will be considerably in error, and, 
indeed, all other Nautical calculations founded on such an incorrect 
system, must be wrong, therefore I hope this caution will be sufficient 
for the mariner. 

As the preceding problems are given on the supposition of the globe 
being a perfect sphere, and the Altitudes taken at one station, I will 
now proceed with the calculations according to the spheroidical figure, 
admitting the ship under way during the elapsed time* 

Let us observe that a ship is generally under way during her time of 
observation, and in that case she makes it at two different stations, con- 
sequently each station must be in a certain latitude, unless she sail on 
a parallel, that is due East or West, and our object must be to find her 
latitude at the last station, which will give us the true time at that 
meridian. 

Under such circumstances, the following remarks and instructions 
are to be observed : — 

If a ship sail towards that point of the compass on which the Sun 
bears, she raises the Sun's Altitude as many minutes, as the miles she 
runs in that direction ; and if she sail from the Sun, she decreases his 
Altitude in like manner. Therefore the miles run towards the Sun 
must be added to the first Altitude, and in sailing from the Sun the 
same must be subtracted. This being done will give both Altitudes, as 
if they were taken from the same or last station of the ship. 

Again, during the elapsed time, a ship generally makes a difference 
of Longitude, unless she sail on a meridian, in which case she increases 
the elapsed time, at the rate of 1 hour to every 15° of Longitude if it 
be West ; but if she sail Easterly, she decreases it at the same rate. 

This is illustrated by the two following Examples. 

Example L— Suppose a ship at sea finds the sun to bear S.S.E. at 
11 hours 30 minutes, A.M., the time of the first observation ; during 
the elapsed time she sails N-| E,, at the rate of 10 miles an hour, and 
at lb. 00' 00" P.M. takes a second observation. Find how much she 
decreases the first Altitude- 
Let the circle represent the compass 
N S ew, and A the ship's place at the 
first observation, at which time the Sun 
bears sse, the opposite point to which is 
nnw, and the ship sailed during the 
elapsed time NfE^ making an angle with 
the Sun of 2{ points, equal to the angle 
BAC. The elapsed time being 2 hours, 
30 minutes, sailing at the rate of 10 miles 
an hour, gives 25 miles soiled during the 
elapsed time. 

Lay the angle you make with the Sun 
during the elapsed time from the meri- 
dian an, which will be equal to angle NAD, then lay the distance run 
from a to D, and you will find the ship at D, dipping the Sun by the 

Juantity or distance AN during the elapsed time, being 22 miles. The 
eparturc being East, reduced to the difference of Longitude cither by 
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Mercator or Middle Latitude sailing, must be added to the elapsed 
time, which will give the true elapsed time ; and the 22 miles you dip 
the Sim during that time, is to be subtracted from the first Altitude, 
which will reduce it to what it would have measured at the last 
station. 

Example II*— On sailing towards the Sun. 

Suppose the ship sailed S. \ W, during the elapsed time in the fore- 
going problem ; I wish to know how much she increased the Sun* 9 
Altitude when taken at the first Altitude. 

Construct the compass as before, and lay the Sun's bearing at the 
time of the first observation from S, to E. equal to 2 points. Lay the 
ship's course S. \ W., from S> W. equal \ a point. Then the angle 
the ship makes with the Sun during the elapsed time will be ©AC ; 
then lay this angle equal to 2f points 
from the meridian towards the West, 
and you will have the angle BAD ; 
lay the distance run, during the 
elapsed time, 25 miles, from A ton, 
then the ship's place will bo at d, 
and the distance from A to B equal 
to 22 miles, having raised the Sun 
during the elapsed time. 

This 22 miles added to the first 
Altitude, will make it the same as at 
the last station, and the departure 
being West, (reduced to the difference 
of Longitude,) when subtracted from 
the elapsed time, gives the true elapsed 

time. The corrections, elevations or d~ c~ 

depressions required in this problem, may be found under the angle the 
Sun makes with the ship during the El. lime ; opposite the distance 
sailed during that time, in the Table of Different Latitudes and Depar- 
tures in a Latitude column, and unless the difference of Longitude be 
very great, it does not much signify whether you correct the elapse 
time by it or not. It is most necessary in high Latitudes, for even in 
tli t! Latitude of 60 N. t or 60 S,, 12 miles of either Easting or Westing, 
change 1 minute 30 seconds of time, and near the Equator about 
half that 

Preparation. — Correct the Altitudes as before, the first by the 
change during the elapsed time, and when taking them, observe the 
Azimuth of the object; then cuter Table 31 with that Azimuth, and 
the Latitude by account, and take the number answering to it, which 
must either be subtracted from or added to the corrected Altitude, 
according as the Azimuth is more or less than 90° from the meridian, 
and their sum or difference will give the true Altitude, corrected for the 
figure of the earth. 

Example I.— Being at sea on the 17th of May, 1833, in Latitude 
50° 5' N. by account, and Longitude 77° 45' W., 1 observed the Altitude 
of the Sun's lower limb at 6h. 56' 30" A. M., to be 23* 35', his true 
Azimuth per compass, corrected for variation, was 90° 28 from South 
to East. In a moderate gale and cloudy weather, sailed N.E*by N.|E„ 




* The true Azimuth within 2* of the Zenith will be sufficiently accurate, and may 
be observed with an Azimuth com put corrected for the variation, 
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with my starboard tacks on board, at the rate of 10' miles an hoc 
making 1J point of leeway, and at lOh. 36* 30" A~M., I observed tl 
Altitude of the Sun's lower limb to be 64° 46', his true Azimuth beii 
36° 42' from South to East ; the height of the eye being 18 feet aba 
the surface of the sea : required the true Latitude of the ship, admi 
ting the earth an oblate spheroid. 



First Observed Altitude - - - 23° 35' Second 54° 4 
Cor. from Table 31, answering to 50° Lat. 



and 90° 28' Azimuth - 




00 


&36° 42' Az. 


Cor. Altitude for the figure of the Earth 


23 


35 


54 i 


Cor. Altitudes from Table 9 - 


23 


33 


54 < 
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Correct Altitudes 


23 


44 


55 



During the elapsed time the ship makes an angle of 2} points wi 
the Sun, with which, and the distance during that time = 33, 
course and distance ; find the difference of Latitude and departui 
which will give difference of Latitude 29', this 29' added to the fL 
Altitude 23° 44' 
+ 29 

Gives 24 13 the first Altitude corrected for the E. T. 



The Sun's declination at Noon, at the meridian of Green- 
wich that day - 19° 20* 

Corrected froth Table 15, answering to 77° 45' W., and 

apparent time 6h. 56* 30" - - - - 1 - +6 

True declination at the first observation - - 19 26 

Variation to elapsed time + 3 

Sun's declination at the second observation - 19 29 



Elapsed time - 3h. 40' Log. rising 4.62984 Tangent 9.547 
©'s P. Dist. 1st Obs. 70° 34' Sine 9.97452 
©'sP k Dist.2ndObs. 70 31 Sine 9.97439 
B. Cv> - - 51 38 Log.V.S. 4.57875 Tang. J B.C. 9.684 

A. 80- 11' Cosine 9.232 
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B.C. - 51° 38* 
Less Altitude 24 14 
Great Altitude 55 6 



B. 
Z. A. 

X. 

Less Altitude 
Declination 



130 58 

65 29 

10 23 

37 42 

80 11 

42 29 

24 14 

19 26 



Co-secant 0.10565 
Secant 0.04006 



Co-sine 
Sine 

V. S. 



V. s. 

Co-sine 
Co-sine 



0,30103 

9.61800 
9.25514 

3.81048 



4.42435 
9.95994 
9.97452 



22850 N.N. 4.35891 
4° 48' N. C.S 99649 



76799 N.S. 50« 10' N. true Lat. 



Example II.— On the 20th May, 1833, being at sea in Latitude 
51° 30' N. by account, and Longitude 110 9 W., with a quadrant well 
adjusted, I took the observed Altitude of the Sun's lower limb about 
6h. in the morning, and found it to be 15° 32', bearing by compass 
(corrected for the variation) 102° 58' S. In a high gale and stormy 
weather, sailed S.by W.{W., with my larboard tacks on board, at the 
rate of 8 miles an hour, making 1£ point of leeway, and in the space 
of three hours after the observation, 1 found an opportunity of taking 
again the observed Altitude of the Sun's lower limb, and found it to be 
42° 53', bearing by compass (corrected as before) 64 p 56' S., the height 
of the eye being 19 feet above the sea. Required the true Geocentric 
Latitude, of the ship at the last observation. 



First Altitude 15° 32 Second 42° 53 
Cor. from Table 31, to Lat. 51°, and Azimuth 103° 2 And 65° Azi. + 4 



True Obs. Alt. cor. for the figure of the Earth 15 30 Do. 42 57 



The ship sailed 12 points from the sun during the E. T., which with 
the distance run, 24' as a course and distance, gives, in the tra- 
verse Table, under 4 points and opposite dist 24' in a Lat. column, 
17 miles for a correction to be deducted from the first Altitude 15° 30', 
gives Id ' 13' for the first Altitude corrected for the E. T. 
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By Table 24, Observed Altitude 15° 13 And 42° 57 



in column of Correct Altitudes will be 15 10 
-Corrected from Table 29 - + 12 



42 56 True Altitud 
+ 12 



15 22 



43 8 



Q's Declination by the N. A. at the Meridian of Greenwich, at No 
19° 5V N.E1.T.3. Log. rising 4.46671 Tang. 9.56] 
Var.tol00°W.) . , 

Long. & 6h. 5 + 1 
Declination at ^ 

thee^tim^edr 2Q w 

mendianofthef 

shipatlstobe.} 
Var.to3h.El. time 6 



Decli.at2ndObs. 20 6 



B.C.=42 9 



Co-sine 9.97299 

Co-sine 9.97271 

V.S. 4.4l241Tang.jBc9.6i: 



/.A. 81° 20* 



Co-sine 17* 



B.C. 42° & 
Less Alt 15 21 
Great Alt. 43 8 



JL B. 
A. 

X. 

Less Alt. 
©'sdeclin. 20 00 

X. 



100 38 

50 19 

7 11 

41 8 

81 20 

40 12 

15 21 



4 39 N. C. S. 
Diff. 



Co-sect 
Sect 



Co-sine 
Sine 

V. S. 



0.17323 
0.01578 



0.30103 

9.80519 
9.09706 

4.39229 



Log. V.S. 4.37430 
Co-sine 9.98422 
Co-sine 9.97299 



21455 N.N 
97671 



4.33151 
76216 N. S. 51° 27' N. Latatc 



It frequently happens that the Sun is not over the horizon at 
time the Latitude is required, and especially at night, when a Lu 
Observation is to be taken, in which case find the Latitude by t 
Altitudes of any known Star, as well as by the Sun, or by the Altitui 
of any two known Stars, taking the difference of their R. A- as 
£1. Tune. 



* By doe application to the foregoing Problem, the Mariner or Pupil may rea 
find the Latitude in any case required. 



22 



THE TRUE AMPLITUDE AND AZIMUTH. 

The true Amplitude is the number of degrees the centre of any of 
the heavenly bodies,* rises or -sets froin the true North or South, or 
speaking mathematically, it is an arch comprehended between the true 
N. or S. points of the horizon, and the centre of any of the heavenly 
bodies at their rising or setting, and may be called the horizontal 
Azimuth. 

The magnetic Amplitude is the number of degrees the centre of 
any of the heavenly bodies rises from the N. or S. points of the com- 
pass, and is found with an Azimuth compass. 

The true Azimuth is the number of degrees the centre of any of 
the heavenly bodies, bears from the true N. or S. at the time of obser- 
vation; or, mathematically speaking, it is an arch of the horizon, con- 
tained between the meridian of observation and the Azimuth circle 
passing through the centre of the heavenly body at that time. 

The magnetic Azimuth is the number of degrees the centre of the 
heavenly bodies, is from the N. or S. points of the compass at the time 
of observation. 

Case. — Having the Latitude of the place of observation, the Sun's 
declination and the Altitude of any one of the heavenly bodies given ; 
find its true Azimuth. 



Construction and Demonstration!* 

Describe the circle and quarter it, 
let we be the Equator, de the parallel 
of the declination, la the Latitude of 
the place of observation, and A the 
place of the observer. A© the Zenith 
distance, AN the colatitude, and N© 
the Polar distance, then the true Azi- 
muth of the Sun from the N., will be 
the angle NA© which is required. 

The formula will run thus : — 

Let N A be = H, a © = h, n © = rf, then will the V. S. 
tine d+h+H sine d+h+H 

< A = 2 — H L_r h + 2 

tine H. _ sine b. * 

In words : — From half the sum of the Co-latitude and Polar distance, 
take the Co-latitude and Co-altitude separately, then to the Co-secant 
of the Co-latitude and Cb-altitude, rejecting tens from their Index, add 
the Lognrflie of the two remainder*, more th6 constant Log. 0:30103, 
the sum of 'these fife Lttgs., rejecting 15 from their Index, will 
give the Log: V. S.' of the true Azimuth. 

Example I. — Suppose a ship at sea in Latitude 51° 32' N. Longi- 

• As the Construction of such cases are properly taken from Spherical Geometry, I 
have only given the nature of the Problem, which will be sufficiently explicit. 
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bide, 65° E., on the 6th August, 1883, at Sh. 6m. 9s. P.M., fin 
Altitude of the Sun's lower limb to be 30° 38' 44", the height 
eye above the surface of the sea 21 feet, his declination thj 
16* 44' N. at Noon at Greenwich, I demand the Azimuth. 

The true Altitude will be 39° 28', and the Sun's declination 
reduced time will be 16° 37'. 



Polar distance 
Co-altitude - 
Co»latitude - 



73o23' 
50 32 
38 28 

162 28 

81 11} 

30 39$ 
42 43} 



Co-sect 
Co-sect 



Sine 
Sine 



True Azimuth from the North 116° 8* V. S. 



0.11239 
0.20617 

0.30103 



9.70740 
9.83154 

5.15853 



Example (II. — Admit a ship at sea in Latitude 42° 16' ] 
Longitude 20° 10* W., on the 13th October, 1888, at 8h. 15] 
A.M., found the Altitude of the Sun's lower limb to be 18° 30' < 
height of the eye above the sea being 20 feet, and the decline 
the Sun that day 7° 47' S. Required the true Azimuth. 

The true Altitude of the Sun's centre will be 18° 40', and the 
nation at the Meridian of the ship, at the reduced time, 
7° 38' S. 



Polar distance 


97° 


d& 






Co-latitude - 


47 


44 


Co-sect 


0.13076 


Co-altitude - 


71 


20 


Co-sect 


0.02347 




216 


42 








108 


21 




0.30103 




60 


37 


Sine 


9.94010 




37 


1 


Sine 


9.77963 



True Azimuth from North 119« 46 / V. S. 5.17509 



The above two problems are given on the supposition 
globe being a perfect sphere. They may answer either in K 
South Latitudes, and must be named from the pole nearest the 
ver East or West, according as the observation is taken be 
after noon. 

The Azimuth of the other Heavenly bodies may be ascerta 
the same manner. 

I have before demonstrated that the Earth is not a perfect 
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consequently the Azimuth must require the same correction 41 as the 
preceding propositions, for which observe the following remarks : 

With the Azimuth found on the former supposition, enter Table 31, 
and correct the given Altitude by the number found answering thereto, 
and the Argument Latitude. Find likewise the Geocentric Latitude if 
not done before, and proceed as follows : 

Problem I. — [Seepage 23.) 

Argument Lat. 51° 32* Altitude 39« 28' 

Correc. + 5 answering to 116° Az., and 

[Lat. 52*. 



Correction - — 11 



Geocentric Lat. 51 21 Cor. Alt 39 33 agreeable to the figure of the 

[Earth. 



Co-latitude 
Co-altitude 
P. Dist. - 



38* 39* 

50 27 

73 23 

162 29 

81 14} 

42 35} 

30 47} 



Co-secant 
Co-secant 



Sine 



True Azimuth from the North 1 16« 13 1 V.S. 
Azimuth found as before 1 16 8 



0.20442 
0.11291 



0.30103 



9.83044 
9.70920 

5.15800 



Difference from the Truth — 5 



Example II.— {Seepage 23.) 

Argument Lat. 42° 16* Altitude 
Correction - — 11 Correc. 



18° 40* 

+ 6 answering to 120 Azi.&Lat.42 Q> 



Geocentric Lat. 42 5 Cor. Alt. 



Co-latitude 
Co-altitude 
P. Dist. 



47° 55' 


71 


14 


97 


38 


216 


47 


108 


23} 


60 


284 


37 


9J 



18 46 agreeable to the figure of the 

[Eartiu 



Co-secant 
Co-secant 



Sine 
Sine 



0.12950 
0.02372 



0.30103 



9.93959 
9.78105 



True Azimuth from the North 119* 45' 
Azimuth found, page 23 1 19 46 



V.S. 5.17489 agree- 
[able to the figure of the Earth. 



— 1 difference from the truth. 



* Unlets great accuracy be required, the former method may answer very well in 
the science of Navigation, as the intention thereof is to find the variation of the compass. 
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The following is the usual method for finding the Amplitude, or 
horizontal Azimuth. 

If you wish to discover the true Azimuth of any of the hea- 
venly bodies at their rising or setting, you must find the true declina- 
tion at that time, as directed before ; then to the secant of the Latitude 
of the place of observation, add the sine of the declination, their united 
sums, rejecting ten from the Index, will be the Log. Co-sine of the 
true Amplitude, which, like the Azimuth, must be in one name with 
the Latitude. 

Example I. — 

In Latitude 51° 82' N., the Sun's declination being 16° 39', what 
will be his horizontal Azimuth, commonly called Amplitude at his 
rising. 

Latitude 51° 32' N. Secant 0.20617 
Declin. 16 39 N. Sine 9.45716 



True Am. 62 34 from N.toE. Co-s.9. 66333 on the supposition of the 

[Earth being a perfect sphere. 

To find the Amplitude agreeable to the figure of the Earth, enter 
Table 31 with it, and find the correction under the Argument Lati- 
tude, which must be applied as the Table directs ; thus : 

Opposite 62° Azimuth and 52° Latitude, gives 5' for correction, 
which is to be subtracted from all the Altitudes observed in that 
Azimuth, therefore the Altitude observed at this time from the surface 
of the Earth is nothing, consequently the Sun is 5' below the Horizon, 
so that the Zenith distance in this case must be 90° 5'. 

The Argument Latitude 51° 32' corrected, gives 51° 21' for the Geo- 
centric Latitude. 

By the former Formula, agreeable to the figure of the Earth. 



P. Diet. - 


73* 


21' 






Zenith Dist. 


90 


5 


Co-secant 


0.00000 


Co-latitude 


38 


39 


Co-secant 


0.20442 




202 


5 




0.30103 




101 


n 








10 


57J 




9.27897 




62 


23| 




9.94750 



62° 35' V.S. 4.73192 
Amplitude in Example 1 st. zz 62 34 



DifF. from the truth - . . 1 



In several cases the difference will be greater and of more importance 
than that above. 

Remarks. — Besides this error in the Amplitudes, as calculated in 
some of our modern works, there is another in the usual plans for 

E 
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taking the Magnetic Amplitudes by an Azimuth compass, when the 
Sun's centre is on the Horizon, which the following remarks will 
prove. 

The Refraction of the Horizon is about 33', and the Semidiame- 
ter of the Sun about Iff. When his lower limb is apparently touching 
the Horizon, the upper limb is correctly about 1' below it, therefore 
the Magnetic Amplitude taken in the usual manner must be wrong, 
there being a difference between the bearing of the Sun's true and 
apparent place. The Sun must be nearer the Meridian in his apparent 
than in his true place ; and the higher the Altitudes are, the less will 
be the error in the Magnetic Amplitude, &c. It is nearly impracticable 
to find the variation of the compass by the Amplitude, the Horizon 
being very uncertainly defined both morning and evening, which pre- 
vents the possibility of marking accurately the very instant the Sun's 
lower limb touches the Horizon ; therefore it would be advisable to 
find it whenever an opportunity offers during the day, as it is scarcely 
possible to be incorrect when the Sun is unclouded. 

The Tables of the true Amplitude and Semidiurnal arches, computed 
to the declinations of the heavenly bodies, and the Latitude of places, 
do not in any way agree with their Apparent Amplitude or rising, even 
admitting no variation ; for the Apparent Altituae of the Sun's lower 
limb ought to be 17* before his true Amplitude or rising should be 
taken, at which time his centre truly touches the Horizon. 

In order to rectify this error, and take the true Magnetic Amplitude 
or Azimuth, and thence find the correct variation of the Magnetic 
Needle, I would recommend the following rule : 

Rule. — Find the Magnetic Amplitude or Azimuth as before directed, 
then when the Sun's true Altitude measures equal to that of his Appa- 
rent Altitude, (at the time of taking the Magnetic bearing,) find his 
true Azimuth. Their sum or difference will be the variation of the 
compass either East or West. But although the variation is of great 
use in correcting the course steered by the compass, exactness is not 
requisite, for even should the variation be ever so accurately ascertained, 
many unforseen circumstances may occur, to prevent the Mariner 
making due allowance for the course he intends to run ; however, he 
may rely on the Magnetic Amplitude or Azimuth, found as before. 

The true Amplitudes are given in Table 8, under the declination, 
and opposite the Latitude of the place of observation. 

THE DISCOVERY OF THE MARINER'S COMPASS. 

When the science of Navigation was in its infancy, the want of this 
important and wonderful instrument, curbed the spirit of the enterpris- 
ing Mariner, and prevented him trusting his frail bark to the mercy of 
the open seas, consequently half the habitable globe was kept in igno- 
rance respecting the other. At that period, the only method by which 
Navigators steered their vessels through the trackless ocean, was, at 
night, by the Polar Star, when turning their face towards it, they were 
able to ascertain the East and West points of the heavens. During 
the day they used the Sun for the same purpose, but fearful that cloudy 
weather might conceal the object on which they depended for guidance, 
they confined their course within sight of shore. We are indebted to 
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a shepherd named Magnus for the discovery of the loadstone, wh 
found a piece sticking to the iron of his sandal, though its amazin 
properties were not known until about the end of the twelfth centur 
when John de Gioja noticed the peculiar attraction of metals, and moi 
particularly of iron, towards masses of ore, the touch of which commi 
nicated the property of attraction ; and that when suspended in equi 
librium, it invariably turned towards the same points. These an 
several other experiments, led at length to a trial of the magnetic influ 
ence on the surface of the water, and the results deduced therefron 
continued with subsequent observation, have rendered it of such esser 
tial service and importance in the science of Navigation. On compai 
ing the Magnetic bearings with the bearings of the Heavenly bodie 
found by calculation, they were observed to be erroneous, and the dii 
ference between them is called the variation of the Magnetic Needle < 
Compass. 

Many theories have been started respecting the attracting pow< 
of this wonderful phenomenon, but the difficulty is rather increase 
than otherwise, by the acknowledged fact of the Magnet not alwa} 
pointing due North, constantly changing on the coast of England an 
Ireland about 11 miles annually, and in other places more or les 
according to their respective situations. A strict attention to th 
variation is of the utmost importance to the Mariner, there being bi 
little doubt, that for want of an accurate knowledge of it, many vesse 
have been lost. 

Having the true and Magnetic Amplitude and Azimuth given, fir 
the variation of the Magnetic Needle. 

To ascertain whether the variation be East or West, observe tl 
following rule : 

Rule. — Turn your face to the Sun, then if you find the true Amp] 
tude or Azimuth on the right hand of the Magnetic Needle, the van; 
tion is East, but if on the left it is West 

Example. — Suppose the true Amplitude of the Sun at his risk 
be 62° 34' from N. to E., and the Magnetic Amplitude is found to t 
48° 11' from N. to E. • 



Construction and Demonstration. 

Describe the circle and quarter it Lay off the Magnetic Amplituc 
from the North to the East ; then lay off the true Amplitude in the san 
direction, and you will find the true Amplitude is to the right of tl 
Magnetic, therefore their difference is the variation Easterly, thus : 



62° 34' from N. to E. 
48 11 Do. 



Variation 14 23 Easterly. 
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Had the Magnetic been 62° 34', and the true Amplitude 48° 11', the 
variation would have been 14° 23' Westerly, and the true Amplitude 
would have been to the left of the Magnetic. 

Suppose the Sun's Magnetic Amplitude from N. to E. be 80° 24', 
and the true Amplitude from S. to E. be 84° 30', I demand the varia- 
tion of the Compass. 

Demonstration and Construction. 

Describe the circle as before, and lay off the Magnetic Amplitude 
from N. to E., and the true Amplitude from S. to E., their sum taken 
from 180° will give the variation of the Needle. Thus : 

N 

80* 24' 
84 30 

164 54 
180 00 

15 6 Easterly, for 
[the true Am- 
plitude is to the rigntof the East. 

The same may be applied to the Azimuth ; and all cases on this 
subject may be worked in the same manner. 

THE TRUE TIME AT SEA. 

I will now proceed to shew in what manner the true time at Sea is 
to be obtained. Some writers give various methods for that purpose, 
but they tend more to swell their works than to benefit the Mariner. 

The method of finding it by equal Altitudes of the Sun, is as 
follows : — Take an Altitude at A.M., then watch the Sun until he mea- 
sures the same height at P.M., by which the true time may be found. 
But should you fail in finding it at the required instant, your prepara- 
tion at A.M. is of no use. This is frequently the case, therefore the 
. Mariner must not depend on this kind of observation, but find his true 
time whenever an opportunity offers. Again, as the refraction is uncer- 
tain at the horizon, it is better to avoid finding it when the Altitude is 
under 10°, as well as when it is within the same limits of the Meri- 
dian, for Altitudes taken within a few degrees of it, change but very 
slowly to what they do at low Latitudes. The change they make in 
the same length of time when near the Meridian, is hardly perceptible 
on any instrument, therefore the following problem should be carefully 
observed, as it will serve to illustrate the above remarks. 

I require you to find the true Altitude of the Sun's centre, at six 
hours from the Meridian, and at 5 hours 40 minutes from it, in Latitude 
51° 32' N., the declination being 5° 20' N. 
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Hour from Noon 6h. Log. rising 5 . 00000 5h. 
Latitude - 5i p 32 N. Cosine 9.79383 
Declination 5 20 N. Cosine 9.99812 



Diff. - 
True Lat. 



46 12 ncs. 61940 nn. 4.79195 

4 10 69214 

8 45 

7274 

Differing 4 35 or change in 20 minutes 



40' Log. rising 4.960 
Do. 9.793 
Do. 9.978 

54000 nn.4. 732 
69214 

N.S. 15214 



True Alt. 8° 45' 



I now require you to find its change within 20 minutes of t 
Meridian. 

Oh. 20m. Log. rising 2 . 58039 

Latitude 51 32 Cosine 9.79383 

Declination 5 20 Cosine 9.99812 



46 12 NCS. 235 NN. 2.37234 
69234 



68999 NS. 43° 38' True Altitud 



The Meridian Altitude is 43° 48', and the Altitude within 20 minu 
of it, is 43° 38', therefore from 43? 48' take 43° 38', and the differei 
will be U 10', which the Sun has to rise during 20 minutes. 

From this calculation you will see how rapidly he rises at low A 
tudes, in comparison with his slow progress near the Meridian, the 
fore, before you could observe any change in the Altitude within 5° 
the Meridian, too much time would be lost Mariners ought to 
particularly careful in what manner they take their true time, as it 
satisfactorily proved, that the higher the Latitude the slower the A 
tude rises near the Meridian. 

Some may think it best to correct the watch or time-keeper by 
Meridian Altitude, and perhaps in clear weather defer doing so, ir 
that period, to save the trouble of calculation, thinking that the houi 
12 can be easily marked by the Meridian Altitude ; but those who 
accustomed to make observations, find that they cannot, see mi 
difference for a considerable time in the Sun's Altitude when on 
Meridian, and consequently that it is impossible to mark the how 
12 accurately. The errors which creep into the Longitude from 
time at ship being wrong, are explained in the double Altitudes. 

In the preceding problem there are three different things laid doi 
viz. the Latitude, Altitude and Declination, which three form 
three sides of a spherical triangle, which may be solved by di£ 
ent methods, but as it is better to pursue one plan than be c 
fused by numbers, I recommend the following, which is somew 
similar to that of finding the Azimuth, Lunar Latitude, Twilight, i 
other problems in Nautical Astronomy ; therefore a knowledge o 
will be useful on various occasions, and avoid the necessity of burd 
ing the memory with a number of rules. 



so 



Construction and Demonstration of the Hour Angle. 



Construct the circle to represent 
the Earth, and quarter it nsew, and 
let ew be the Equator, NS the Meri- 
dian, xy the parallel of declination, 
(North,) la that of the Latitude, and 
A the ship or observer's place. 
Let the Sun at A.M. be observed at Q 9 , 
then the Zenith distance at that time 
will be AO, the Polar distance N O » 
and the Co-latitude NA, which forms 
the spherical triangle A N . The 
hour angle will be the angle A NO, 
which is always opposite the Co-alti- 
tude A O • 

The same may be observed if the Latitude and Declination differ, 
that is one n. the other s., then observe the following formula : 

Let NO =h, na=h, and A©=d, then the versed sine of an©, 
sine d+ H+h sine d+h+H 

will be 2 — h 2 — HxS 




sine h. 



sine H. 



In words :— From half the sum of the Co-latitude, Co-altitude, and 
Polar distance, take the Co-altitude and Polar distance separately, then 
to the Co-secants of the Co-latitude and Polar distance, rejecting tens 
from their Index add the Log. sines of the two remainders, more the 
Log. of 2, their sum, rejecting 15 from the Index, will give the Log. V.S. 
of the true time from Noon. 

Note— Let the Apparent Altitude and the Declination be corrected 
as before. 

Example.— Suppose a ship at sea, 21st June, 1823, at 4h. 33m* 
apparent time per watch A.M., finds the Altitude of the Sun's lower 
limb 30° 30', in Latitude 51° 32', and Longitude 10° 00' E., the height 
of the eye being 20 feet above the sea. Required the true time of 
observation. By the table that day, the declination of the Sun at the 
Meridian of Greenwich, was 23° 28' N., and admits of no correction 
worth notice. The true Altitude of the Sun's centre is 30° 40' by 
Table 24. 

By the usual method. 
59° 2C 



Co-altitude 
Co-latitude 
PL Dist. - 



38 


28 


66 


32 


164 


20 


82 


10 



Co-secant 
Co-secant 



43 42 
15 38 



Sine 
Sine 



0.20617 
0.03749 

0.30103 



9.83940 
9.43053 



Hour angle 4h. 38m. 40s. VS. 4.81462 



Si 



Example II. — Suppose a ship at sea the 8th May, 1833, in La 
tude 39° 36' N., and Longitude 35° 30' W., at 5h. 30' 32% appan 
time per watch P.M., the Altitude of the Sun's lower limb was 15° 4 
the eye being 18 feet above the level of the sea, and the declination 
the Sun that day was found to be 17° 6* at the Meridian of Green wi 
by Table 32. The true time of observation is required. The ti 
Altitude of the Sun's centre will be found 15° 53' 41% and declinati 
at ship 17° 10' 57* N , by Table 15. 



Then let N. A. = Co-latitude 
N.G.=Polar Dist. 
N.©= Co-altitude 



1st Remainder 
2nd Remainder 



50° 6' 00" 
72 49 3 
74 6 19 

197 1 22 

98 30 41 

48 24 41 

26 41 38 



N. 



Co-secant 0.11511 
Co-secant 0.01983 
0.30)03 



Sine 
Sine 



9.87386 
9.63703 



True Time 5h. 34m. 31 s V.S. 4.94686 



TO FIND THE TRUE TIME AGREEABLE TO THE TRl 
FIGURE OF THE EARTH. 



This problem for finding the true time at ship, requires the great 
accuracy, in order to shew the difference of time between that Mc 
dian and the Meridian of Greenwich, as found by Lunar Distance 
the Nautical Almanac. It is evident any errors in the time at sh 
will make the Longitude wrong at the rate of 15 miles to every mini 
of time, therefore to avoid such errors, observe the following remarl 

At the time of taking an Altitude, observe the Azimuth of the obj 
by an Azimuth compass rectified for the variation, otherwise find it 
calculation. Then correct that Altitude by the Latitude and Azimi 
from Table 31 ; find also the Geocentric Latitude, and proceed 
follows : — 

Example I.— (Seepage 30.) 

Latitude 51° 32' Altitude 30- 40' 

Correction 11 00 to Lat 52° and Azi. 90<>* by Table 

Geo. Lat. 51 21 True Alt 30 40 according to the figure of the Eart 



Co-altitude 59° 20' 

Co-latitude 38 39 Co-secant 0.20442 

P. Dist. - 66 32 Co-secant 0.03749 



* As the Azimuths are neither given nor observed in the usual method, nor In 
two foregoing propositions, they may be found as above bjr page 34. 



32 



104 31 

82 15J 

15 43J 
43 36$ 



Sine 
Sine 



0.30103 



9.43301 
9.83867 



True Time 4h. 38' 40* V.S. 4.81462 
True Time 4 38 40 from page 30 

Difference 00 agreeing with the former. 



Example II.— {See page 81.) 

Latitude 39 p 54' 
Correction 1 1 



P. Dist. 



197 11 



Altitude 
Do. 



Co-secant 
Co-secant 



15° 54' 
1 

15 55 
0.11395 
0.01933 
0.30103 



25 40$ Sine 
48 18J Sine 

True Time 5h. 33m. 32s. V.S. 

Time from Pa. 31 5 33 33 



9.63839 
9.87361 

4.94681 



Diff. from the truth 



1 



equal to nearly £ mile of 
[error in Longitude. 



Though the 1st Problems agree, we find this to differ 1" from the 
truth, and in several cases the variation will be greater, making a dif- 
ference of time to 3 or 4 miles in Longitude. 

Remarks. — In the foregoing example the declination is corrected 
according to the time per watch and the Longitude ; and although the 
greatest daily variation of the declination is about 1 mile an hour, it 
would not make much difference if the time per watch and the Longi- 
tude were wrong. But were you at a loss to ascertain the time at ship, 
within an hour of the truth, you cannot properly correct the declination, 
especially about March and September, in that case it must be cor- 
rected by the Longitude, then with that, the Latitude and the true 
Altitude of the Sun's centre, find the time at ship, with which time 
correct the declination and proceed as before. , 

Example. — Admit a ship at sea in March, and in Geocentric 
Latitude 20° 10' N., and in Longitude 30° 00' W. Some time at P.M. 
the apparent Altitude of the Sun's lower limb was found to be 20° 18', 
the height of the eye above the surface of the sea was 16 feet 
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Required the true time of observation. By the tables that day. 
Sun's declination was 0° 45' S. at the Meridian of Greenwich. 

Dec. at the Meridian of Greenwich 0° 45' S. 

Variation to 30° of W. Longitude 2 N. 



True Altitude of the Sun's centre 
Then 

Co-altitude - 69° 29* 
Polar Distance - 90 43 
Co-latitude - 69 50 



43 +90=90° 43* Polar Di 
- 20° 81' 



Co-sect 
Co-sect 



1st Remainder - 
2nd Remainder - 



230 


2 


115 


1 


45 


11 


24 


18 



Sine 
Sine 



0.000 
0.027 

0.301 

9.850 
9.614 



True time 4- 31' 9* V.S. 4.793 

By this you find the Altitude was taken about 4h 31' 9" P.M., t 
fore you must correct the declination to this time, which gives ab 
miles, consequently the true declination at that time at ship, is 0° : 

Example II. — 

Co-altitude - 69° 29* 

Polar Distance - 90 39 Cosect - 0.00003 

69 50 Co-sect - 0.02478 



229 58 
114 59 



1st Remainder - 
2nd Remainder 



45 
24 



9 
20 



Sine 
Sine 



0.30103 



9.85062 
9.61494 



True time 4h 31' 15* V. S. 4.79140 

The true time may be found by the Stars as well as by the Su 
the following rule : 

Rule. — Find the Star's Horary Angle or distance West frot 
Meridian, and Right Ascension, to which add the complement o 
Sun's Right Ascension ; their sum, rejecting 24 or 48, if required 
be the true approximated time, from which a proportional part o 
Sun's Right Ascension to the time at Greenwich must be subtra 
which leaves the true apparent time. 

Problem 1. — Admit a ship at sea April 15, 1833, in Lat 
48° 56' N., and Longitude 35° 53' E., finds the Observed Altitu. 
the Star JGeminorum west of the Meridian to be 22° 24 \\ the heij 
the eye above the sea 21 feet. Required the true apparent tL 
observation at the ship. 

F 



Star's Observed Altitude 
Correction for 



22° 24' 30* 
6 40 



True Altitude 22 17 50 

P- Dist. - - 73 27 55 Co-sect 

Co-latitude - - 41 4 00 Co-sect 
Co-altitude - - 67 42 10 



182 


14 


5 


91 


7 


2 


50 


3 


2 


17 


39 


7 



Hour Angle 
Compt. 0's R. A. 
Star's R. A. 



Sine 
Sine 

4h 57' 17* 
22 2(5 22 
7 9 58 



0.01834 
0.18248 



0.30103 



9.88457 
9.48173 

V.S. 4.86815 



True Apparent time - 10 33 37 



Find the daily difference of the Sun's R. A. = 3* 41 *, a proportional 
part will be 1' 52', which, taken from 10° 33' 37', gives 10° 31' 45* true 
time. 

Problem 2.— Admit on the 8th of September, 1833, a ship at sea 
in Latitude 7° 45> S., and Longitude 3° 36' E.,^the Observed Altitude 
of the Star Procyon east of the Meridian was found to be 28° 16 / , the 
height of the eye above the horizon 18 feet Required the true appa- 
rent time at ship. 

~ ■ ~ ' 28° 16 

5 50 



Star's Observed Altitude 
Correction 



Star's true Altitude - 
Z. Dist. 61 « 49' 50' 
P. Dist. 
Co lat. 



25 


38 


50 


82 


15 


00 


239 


43 


40 


119 


51 


50 


37 


36 


50 


24 


13 


00 



Co-sec 
Co-sec, 



To the time at * Greenwich 

and daily variation of the 

28 10 10 Sun's R. A. 3* 36', give 2' 9* 
for P. P. to be taken from 
11° 21' 14*, which gives 
9« 17' 53" for the true 
apparent time of observa- 
tion. 



0.00211 
0.00398 

0.30103 



Sine 9.78557 



Hour Angle 4h 
*'sD.W.ofMer. 19 
*'sR. A. - 2 



2 / 
57 
30 



Note. — Though in the 
above two Problems the true 
figure of the Earth is not 
9.61298 considered, yet for accuracy 

the Altitudes should be cor- 

33* V.S. 4.76564 rected, as in other Problems 

27 in the Work. 

34 



Sine 
Sine 



Com. of ©R.A. 12 53 13 



True Time - 11 21 14 
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Case I. 

The Latitude of the place of Observation, the Declination of any < 
the Heavenly Bodies, and the apparent time from Noon given 
to find their true Altitudes. 

The following figure will shew the nature and construction of th: 
Problem. 

Demonstration and Construction. 

Describe a circle as before, let We 
represent the Equator, dl the parallel of 
declination, pe the parallel of latitude, and 
A the place of observation. ' Let the angle 
AN0 be equal to the hour from noon, when 
the Altitude is required. AN the comple- 
ment of the Latitude, N O the Polar dist- 
ance, and the angle AN O will be given to 
find the side AN, which is the Zenith dis- 
tance, or the complement of the Altitude 
required. 

Let NA be=h, N©=H, and the <anq=z and A©=d, then tl 
formula will be cos. d=cos. (h — H) — cos. h. cos. H vs< z. 

In words, to the log V.S. of the apparent time from noon, add tt 
log cos. of the latitude, and that of the declination, their sum, rejectir 
20 from the index, will be the log of a N.N. to be taken froni the N.i 
of the Meridian Altitude,* the remainder will be the N.S. of the tn 
Altitude. 

Example f — In Latitude 2° 10' N., when the Sun's declination 
1° 3' N., what will be the Sun's true Altitude at 4h 50' and at 5h 3( 
both P.M. 

P.M. 5h 30' Log-rising 4 . 93925 \ P.M. 4h 50 Log-rising 4 . 844( 
Lat. 2 ION. Cosine 9.99969 iLat 2 ION. Co-sine 9.999( 
Decli. 1 3N. Co sine 9. 99993 f Decli. 1 3N. Co-sine 9.9991 



Co-la.87 50 N.N. 4.93887 \ 69870= N.N. 4.844$ 

86870 J 

M.alt88 53NS.99981 Mer. Alt. 88° 53' N.S. 99981 



T.alt. 7 32NS.13111 True Alt. 17° 31' 28* N.S. 30111 



It is to be observed in all calculations, that the Sun's declinatic 
must be reduced to the time and meridian of the place of observation 

The following method is that which is used among Lunarians whc 
there is not a sufficient number of observers to take the requisi 
observations. One takes the distance, and another an altitude of oi 
of the objects, and finds the true Altitude of the other by calculatio 
If therefore, from the figure of the Earth, the Latitudes are not ge< 
centric, the Altitude usually found must be incorrect, and the near 
to the Meridian the observations are made, the greater will be the errc 
For Example ; — 

• If the ship's co-latitude and the Sun's declination be both north or both soot 
their sum will be the Sun's Meridian Altitude ; but if one be north and the other soul 
their difference will be it. 

f Problem 2, page 13, is taken from this Example. 
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Problem II., page 29. 

Admit the Latitude 51° 32' is not geocentric, require the Altitude' 
there. 

Lat. 51 32 

11 

Geocentric Lat. 51 21 Co-sine 9.79558 

Declination - 5 20 Co-sine 9.99812 

0*20 Log-rising 2.58039 

237 N.N. 2.37409 

46 1 N.S. 69445 

69708 N.S. 43° 47' true alt. 
Altitude from page 29 - - 43 38 

Difference - 9 

When the Altitude of a Star is required by calculation, to the appa- 
rent time of observation, answering to the Meridian of Greenwich, add 
the Sun's R. A. at the reduced time, which will give the R. A. at the 
Meridian, the difference between it and the Stars R. A., will give the 
Star's distance from the Meridian or Horary Angle, with which the 
Latitude and Declination find its true Altitude as before. 

The Moon is preferred for observation, on account of her quick 
motion in the heavens, in consequence of which, her Altitude by calcu- 
lation is liable to some errors; for which reason, I have thought proper 
to reject the calculation here, but should it be required in any instance, 
it may be found the same as the Stars. 

Besides the error here arising from not finding the Altitude by a 
Geo-centric Latitude, I will point out another which is so disgracefully 
overlooked by some of our best writers on this subject It should be 
remembered, that those into whose hands such works usually pass, 
place unbounded confidence on the authors, therefore they cannot be 
too cautious how they lay down rules, w r hich if not correct, may only 
mislead the Mariner, and injure that science they wish to benefit. 

The following is the usual method practised up to this day. 

If the Apparent Altitudes be wanted, the difference between the 
O's Parallax and Refraction must be added to his true Altitude, 
the Refraction must be added to the true Altitude of a Star, and the 
difference between the Moon's Refraction and Parallax in Altitude, 
must be subtracted from her true Altitude thus found, to obtain the 
respective Apparent Altitudes of their centres. 

For Example. — In the first instance, suppose the true Altitude of 
the Sun was found by the foregoing calculation to be 0° 00' 00", re- 
quire the Apparent Altitude according to the usual rule, it will be as 
follows : 

In the Table opposite 0° 00' 00" will be 32' 51' for correction, which 
is equal to the difference between the Parallax and Refraction which 
added to the true Altitude, according to the second rule, will give the 
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Apparent Altitude to be 32' 51' ; now it is evident, if the Apparc 
Altitude of any object were corrected for the Refraction and Paralk 
the true Altitude would remain, therefore for 32' 51' Apparent Altitu 
would be correction 27' 50*, equal to the difference of the Parallax a 
Refraction of that Altitude? which subtracted from the said Altitu 
32' 51, leaves 5' for the true Altitude, which is sufficient proof of 1 
rule being erroneous, for the rule contradicts the calculation. 1 
Apparent Altitude of the Sun should be about 27° 40', when his to 
Altitude is 0° 00' 00*. 

The error of this rule is avoided, by finding the true Altitude 
Table 24. 

To obtain the Longitude at Sea bg Lunar Observations. 

This subject has engaged the attention of some of our most emin 
philosophers and mechanics, and several plans have been started 
the solution of this grand difficulty in the science of Navigation, 1 
all have proved defective. Great improvements have been made sii 
the encouragement given by Parliament, both in Mathematical Tab 
and Instruments, and the great accuracy with which the Longitude < 
now be determined, exceeds the most sanguine expectations. Th 
are two methods in general use for that purpose at present, viz. Lui 
Observations and Chronometers : the latter are liable to different err 
from the delicate structure of their works and the change of climate, 
that the very best of them are found to alter their rate of going, 
which a daily correction is requisite. In consequence of this var 
tion, the most approved method is by Lunar Observation, that 
taking the Apparent Altitude of the Moon, that of the Sun, or o: 
fixed Star, and the apparent Angular Distance between them ; the 
fore, as the observations are made on the surface of the earth, and 
Apparent Altitudes incorrect, the difficulties to Mariners in this Pr< 
lem, are, in correcting the Altitudes, and reducing that apparent anj 
lar distance taken from the surface of the earth, to what it should m 
sure at the same time, supposing the Observer had been at the cec 
of it This method was proposed some time ago by John Warnj 
but from the want of proper instruments for taking Altitudes, s 
forming correct Mathematical Tables, to ascertain the place of 
heavenly bodies, it was laid aside. These obstacles are now remoi 
by Hadley's quadrant or sextant, and several Mathematical Tab 
and the field open for further improvements in the science. 

The following figure will shew the nature of the true and appar 
distances of any two heavenly bodies. 

Construction and Demonstration. 
Construct the three circles 
Ax sy> wze, POO, and let the 
small circle represent the Earth, 
the second the Moon, and 
the third the Sun. Then let 
the Observer be at A, his* ho- 
rizon PMG, his zenith z, then 
let the Apparent Altitude of the 
Moon be the angle D am = arc 
D M, and that of the Sun the 
angle OAS — arc ©s, then their 
apparent angular distance will 



< 


> 


/ z 

/ — 

J / A 
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be the < D AO, and the true or central angular distance will be the 
< D c© which is required. Several methods have been given by 
Mathematicians for the solution of this problem, but many of them are 
rejected as inconvenient and impracticable ; and as I consider that the 
more concise and compendious the calculation, the better will it be 
adapted to the use of the Mariner, I would recommend the following, 
which will be of the greatest advantage to him, and supersede the 
multitude of Tables which are required in other plans. The following 
figure will shew the grounds on which it is constructed. 

Let ]> Z be the Zenith distance of the 
Moon's Apparent Altitude, ©z that of 
the Sun's, and D O their apparent singu- 
lar distance, and let the true zenith of the 
Moon be mz, and that of the Sun sz. 
When in the spherical triangle D z O , 
the three sides are given, with which find 
the angle at the Zenith = < < ZQ ; and 
again in the spherical triangle mzs, you 
have the two sides HZ. O z, and the an- 
gle at the Zenith given to find MS, which will be the distance required. 
The angle at the Zenith and the side MS, are eliminated by following 
the two general formula. 

Let the Apparent Distance of the Moon be - - H' 

That of the Sun - h' 

The true Altitude of the Moon - - - - H 

That of the Sun h 

Their Apparent Angular Distance d' 

Their true or central Distance - - d 

And the Angle at the Zenith Z 

Sine d'+h'+H' , Sine d'+h'+H ' 
V.S.<Z= 2 -H 2 -h X 2 

co-sine H' ' co-sine h' 

and cos. d=cos. (h — H)— cos. h. cos. H. V.S. < Z, hence the 
formula transposed gives 

2 cos h -cos H sine d'+h'+H' ^sine d'+h'+H'— 

cos dzzcos (h— H) — h — H 

cos h — cos H' 2 — 2 

for a formula for clearing a Lunar Distance free from the effect of 
Refraction and Parallax. 



Preparation for the Lunars. 

Find the true and Apparent Altitudes as before directed : then con- 
vert the Longitude by account into time, which, either added to or sub- 
tracted from the true time at Ship, will give the supposed apparent 
time at Greenwich. Then from page 7 of the month m the Nautical 
Almanac, take the Moon's Semi-diameter, which must be reduced to 
the apparent time at Greenwich, to which add the augmentation of her 
Semi-diameter as directed in the Use of the Tables; then from 
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page 3 of the month in the Nautical Almanac, take the Sun's 8 
diameter and both together, their sum added to or subtracted from 
Apparent Distance, according as the nearest or most distant limbt 
taken, gives the apparent central distance. 



The foregoing Formula in Words. 

From half the sum of the apparent distance and apparent altitc 
take each altitude separately ; then to the log-sines of both remaini 
add the log luni-solar, answering to the Moon's Apparent Altitude 
Horizontal Parallax, the sum of these three logs, rejecting tens 
the Index, will be the log of a natural number to be taken iron 
N.C.S. of the difference of the true Altitude, the remainder will b 
N.C.S. of the true distance. 

Note. — When the N.N. answering to the sum of the three logs i 
tioned before, is greater than the N.C.S. of the difference of the 
Altitude, the true distance is more than 90°, in which case the 
of the last remainder is to be added to 90° for the true distance* 



Case 1. 



Having given the true and apparent Altitudes of the Moon, Su 
any of the principal Stars, with their apparent distance, to fine 
true distance. 

Example 2. — (See Moore's Navigation, 10th edition, page* 
and 251 ). Given the Apparent Altitude of the 0's centre 32°, tl 
the > 's 24°, and the apparent distance of their centres 68° 42' IT 
the > 's horizontal parallax 58' 10". Required the true distance, 
the preceding formula, it will be 



Apparent Altitude 
D Apparent Altitude 
Apparent Distance 


32° 0C 00* 
24 00 00 
- 68 42 11 




124 


42 11 




62 


21 5 




38 
30 


21 5 
21 5 


True Alts. 


5 > 24 


58 37 
51 1 


X 


7 


7 36 



Luni-solar Log 

Sine 

Sine 



0.2! 
9.7< 
9.7! 



923010 N.N. 9.71 



36 N.C.S. 992273 



369263 N.C.S68 p ] 
■ [true die 

I will only introduce another Problem, where the distance w 
more than 90°. 
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EXAMPLE 3, in the same Work, pages 245 and 252. Given ti 
©*s apparent altitude 18° 59f , the D 's 70* 44', the apparent distant 
of their centres 108° 80* 8', and the J)'s horizontal parallax 59' 15 
Required the true distance? though Mr. Lyon, and Mr. Witche 
Teacher of the Naval Academy at Portsmouth, agree in their solutioi 
of this problem, both giving the true distance 103° 0' 16% I he] 
observe, that according to 20th 12 Euclid, it is impossible and absur 
that one leg of a spherical triangle should be greater than the oth 
two. 

On the above problem and its solutions, I will offer no further con 
ment, but leave it to the judgment of the Mariner, and men of scienc 

Example 4. {page 256 of the said Work.) 

Given the Sun's Apparent Altitude 45° 32' 40', and the Mooi 
19° 43' 23", the Moon's Horizontal Parallax at the reduced tir 
55* 58', and the apparent central distance 106° 46' 23*. 



Apparent Distance 
Apparent Altitude 
> Apparent Altitude 



106° 46* 23 f 
45 32 40 
19 43 23 



Luni-solar Log . 298) 
Sine - 9.961* 
Sine - 9.8125 

118274 N.N. 0721 
.90650 

.27624 N.S. 16* 2' U 
+ 90 

True Distance 106 2 1 



True Alts, j 



172 


2 


46 


86 


1 


23 


66 


18 


00 


40 


28 


43 


O 45 


31 


51 


) 20 


33 


27 



24 58 24 N.C.S. 



Remark -""^ 

When the N. N. of the sum of the three Logs, is more than tl 
N.CS. of the difference of the true Altitudes, the true distance wi 
exceed 90°, and the N.S. of the difference will give what the true dii 
tance is above 90°. In such cases as the above, Dr. Brinkley thougl 
it better to take the versed sine of the above difference for the trc 
distance, as it might be taken to 180 in the Tables ; to this I objec 
The versed sine of the above, is its complement to 1 00000, but wnil 
you are observing it, you have the N.S. taken, which added to 90° fi 
the true distance, besides giving you the trouble of finding the V.S 
obliges you to make use of another Table; therefore, I consid 
Brinkley's remark is no improvement to it. This method of finding th 



Longitude being so easy and concise, I do uot think it necessary 
give any exercises on the subject, as the two foregoing will answer i 
all cases which may be required at sea. They may be dated to an 
given year, for which year a Nautical Almanac is essential. 

The two preceding Problems will be sufficient to shew the use am 
practice of this approved method for clearing a Lunar distance fim 
the effect of Refraction and Parallax. 

As the above system may appear strange from its novelty, I hav 
thought it best to apply it to propositions already in the hands of Ui 
public, where both systems are used, admitting the globe to be 
perfect sphere, by which, in some cases, there will ansa an error o 
about 22 seconds ; to avoid which, observe the following instructions. 

1st. — In Table 34, find the reduction of the Moon's Iforizonta 
Parallax answering to the latitude of the ship, which must be takei 
from the Horizontal Parallax found in the Nautical Almanac ; wit 
which, and the Moon's Observed Altitude, find her true Altitude h; 
Table 23 ; find likewise the Sun's True and Apparent Altitudes b 
Table 24 ; then with the Moon's Azimuth at the time of observation 
correct her Altitude by Table 31 ; do the same with the Sun; the 
find their central apparent distance by Table 28, and proceed as be 
fore, which will give the true central distance cleared from the effect c 
Refraction and Parallax, according to the true figure of the earth, b_ 
which the true time at Greenwich by the Nautical Almanac will b 
found to the nearest degree of exactness* 

Having cleared the true Lunar distance, I think it will be dcsirabl 
and satisfactory to the Mariner, to shew the nature and construction c 
the true distance in the Nautical Almanac, and how the lime at Green 
wich may be obtained by any number of observers, when, althoug! 
each observer may be in a different part of die world, it will be proved 
that though differing in their observations, the result of their calcula 
tions will be the same. 



Tfte Distance in the Nautical Almanac explained* 

Admit any number of observers at the same 
time to view the Sun and Moon, or Stars, and 
take the Apparent Altitudes and angular distance, 
such as abc DE, then the angular distance with A, 
will be J)AO, with B, D BO, with c, )C0, with 
D, > DO) and with £, D E0, then when each clears 
his apparent distance from the effect of Parallax 
and Refraction, he will have the central or true 
distance = D g O * which is that in the Nautical 
Almanac, given for every three hours answer- 
ing to the Meridian of Greenwich, then it is obvious, that 
looked into the Nautical Almanac with this central distance, the; 
would have the same time at Greenwich* Then as the timekeeper 
change 1 hour of time every 15° of Longitude, those who arc 15° ofEas 
Longitude, will have 1 P, M., and those 15° West Longitude, wil 
have 11 A. M. when it is 12 at the Meridian of Greenwich. There 
fore, find the true time at the Meridian of observation, and compare i 

* The communication between the centre and the two object?, 
perfectly straight, crossing the horizon at the points B and D, 




should have bee 
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to the time at Greenwich found by the Nautical Almanac ; and if the 
time at ship be more than that of Greenwich, you are to the east of the 
Meridian, if less, you are to the west, then the difference of these two 
times, converted into degrees, will give the difference of Longitude 
between the ship and the Meridian of Greenwich. 

The Longitude may be found by the Moon and a Planet, as well as 
by any other two bodies, allowing for the Horizontal Parallax of the 
Planet; but by the Sun and a Planet it is impracticable, as the latter 
are seldom seen with the Sun, and when visible, their light is too faint 
ibr any observation to be made correctly, as we have noticed before in 
the Latitude. 

Rule. — 

In page xii., xiii., xiv., xv. of the month in the Nautical Almanac 
for the year 1833, look for the correct distance on the given day, if you find 
it among the distances, the time at Greenwich will be at the top of the 
column ; but as it generally falls between two columns, find propor- 
tional parts for it by the difference in 3 hours, which is the difference 
between each column ; and add it to the time placed over the first 
distance, which will give the true time at Greenwich, or it may be done 
more correctly by the P. Logarithms, thus : — 

Take the difference between the computed distance, and the next 
before it in the Nautical Almanac, and the difference between the next 
before and after it, which will be the difference in the 3 hours ; then 
to the P. Log. of the difference in 3 hours, add the P. Log. of the dif- 
ference between the computed distance and the next before it, the dif- 
ference of these two Logs, will be the P. Log of a proportional part of 
time, to be added to the time standing over the first distance found 
in the Nautical Almanac for the true time at Greenwich, then the dif- 
ference of time between the ship and Greenwich converted into degrees 
will give the true Longitude of the place of observation required. 

Case . — The true distance and time at ship being given, to find 
the true Longitude. Suppose, on the 31st of May, , the true dist- 
ance between the Sun and Moon was found to be 68* 19' 46*, the 
Apparent Altitude of the Moon 32° 00' 00", and the true time at ship 
6* 36' 00*. I require the true Longitude. 

By the Nautical Almanac in that year, May 31st, at 3h 00' 00' distance is 
68° 57' 44* and at 6h 00' 00* it was 

67 23 15 Computed distance 68° 19' 46 

At 3h at Greenwich 68 57 44 

1 34 29 P. L. 0.2799 

37 58 P. L. 0.6759 37 58 

1 12 19 P. L. 0.3960 
3 



4 12 19 true time at Greenwich 

5 36 00 time at Ship 

Diff. 1 23 41=20° 55' 15" true Longitude 

See Example 1st, page 39. 
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4 The true distance between the Sun and Moon being given on the 
18th of June, in the year , at 8h 17' 20* P.M., find the true Lon- 
gitude. 

O ' * O ' g 

DLrt at 6h being the next = 105 58 3 True dist. 106 2 16 
at 9h the next Col. = 107 24 54 Dist at 6h 105 58 3 



h 



4.13P.L.1.6303 
1 26 51 P.L.0.3165 



8 4 of P. Log. 1.3138 

Time at 1st Dist. 6° 00' 00* 



6 8 44 True time at Greenwich. 
3 17 20 Time at Ship. 



rifference - 2 51 24 = 42° 51' Longitude in W. 

See Example 2nd, page 40. 

The True Longitude by a Chronometer cr Timekeeper. 

If a good timekeeper be set to the meridian of any place, it will keep 
the time of that meridian for Several days, but I have before observed, 
that the best of them are liable to alter their rate of going in different 
climates and seasons, especially when their delicate works are becom- 
ing old. From these and several other circumstances, they require a 
daily correction, which is better done whilst the vessel is at rest, as the 
daily change may be so trifling, that it will be difficult to correct it, 
Therefore 1 would recommend the chronometers being corrected after a 
lapse of seven or eight days, dividing by the same number, its time 
gained or lost. Its variation must be rectified by the Altitude of the 
Sun in the following manner : first, set the timekeeper to the true time 
of the meridian of the place of observation by problem 1st, page 30, 
and after a few days, again find the true time by the Sun's Altitude 
Declination, and the Latitude of the place as before; to which apply 
the equation of time found in the Nautical Almanac, with the contrary 
sign, which compare with the chronometer, and if it be correct, they 
will not differ. If incorrect, take their difference and divide it by the 
number of days which have transpired since you set the chronometer, 
and the quotient will be the daily variation. 

If it be losing, you must multiply the daily loss by the number of 
days elapsed since you rectified it, the product added to its present 
time produces the true time or rate of going, but should it be gaining, 
it must be subtracted. If the ship be making way through the water, 
which is commonly the case during the time of such observations, it 
will be impossible to find the daily variation of this delicate piece of 
mechanism. 

Having found the chronometer's rate of going, correct it daily, and 
the difference between its time and the time at ship corrected by 
the equation of time found in the Nautical Almanac, and converted 
into degrees, will give the difference of Longitude ; and if the time 
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of the chronometer exceed the time at ship, you are in west Longitude, 
if less, you are in the east 

Example. — Suppose a chronometer was regulated to the Meridian 
of any place, and in eight days afterwards you found the mean time at 
the same Meridian, by an Altitude of the Sun, to be 2h 30' 20* P.M., 
at which period, the time by the chronometer was 2h 30' 00*, I de- 
mand its daily loss or gain. 
From time 2h 30' 20* 
2 30 00 



20 

— = 2 J the daily loss of the Chronometer. 
CASE 1. 

Given the rate of a Chronometer, the Latitude of a place, the Sun's 
Altitude, and the Day of the Month, to Jind the Longitude 
of the place of Observation. 

Problem 1. 

Supposing this chronometer were set to the Meridian of any place, 
and the ship under weigh for 12 days, then find the true time by the 
Altitude of the Sun to be 4h 20* 30*, corrected for the equation of time* 
and by the chronometer 5h 10* 20*, I demand the Longitude of the 
ship : thus, 2$ 12=30", the whole loss of the chronometer, then — 

5h 10' 20' 
30 



5 10 50 true time by the chronometer. 

4 20 30 true time per watch, or equated time. 

50 20 =12° 35 west Longitude. 

Suppose the chronometer gained in its rate of going/then — 

5h 10' 20* 
30 



5 9 50 time per chronometer. 

4 20 30 time per watch, or equated time. 

49 20 = 12 Q 27 3V west Longitude. 

Because the time per ship is less than that per chronometer, it is ob- 
vious that the time at the Meridian from which the ship departed 12 
days ago, is given by the chronometer, and that all other places to the 
west of that Meridian, must be later than it in time ; and places to the 
east of it will be earlier. Therefore, as the time per ship in the above 
problem, is less than that of the chronometer, the ship is in West 
Longitude. The above will, I trust, be sufficient to shew the use of 
the chronometer. Some writers comment more largely on the subject, 
and introduce a multitude of problems, with the mean of several Alti- 
tudes and times, which, instead of assisting the Mariner or Pupil, only 
burden the memory, and cause endless trouble* 



45 



EXPLANATION 



USE OF THE TABLES. 



TABLES I. and II. 
Called Traverse Tables. 

These Tables are the result of plain triangles, extending to 300 mi 
of the Hypothenuse or distance, being the greatest distance that a si 
is supposed to sail in 24 hours. In the First Table, the difference 
Latitude and Departure is given to every quarter point of the compa 
and is useful in various sailings, particularly in traverse sailing, 
making up a day's work. The Second Table contains the differer 
of Latitude and Departure to every degree, and extends to 800 miles 
the distance. The difference of Latitude and Departure in these Tab] 
is given in miles and tenth of miles, to every degree of the cou 
steered which is found at the top when it does not exceed 4 points 
45 degrees, and at the bottom when more than that, the difference 
Latitude and Departure at the top change their names, when the cou 
is found at the bottom, that is, the difference of Latitude at the f 
becomes the Departure, and the Departure becomes the difference 
Latitude at the bottom. The distance in both cases, remains 1 
same. 

Case 1. 

To find the Difference of Latitude and Departure to any Distant 

run. 

Rule. — Find the distance run in a Distance Column, and i 
course or degrees steered, either at the top or bqttom, directly oppos 
the distance, will stand the difference of Latitude and Departure. 

Example. 

Suppose a ship sail W.S.W., or 6 points from S. to W. 104 mi] 
what is her difference of Latitude and Departure ? In the First Ta 
in the column of distance, find 104 and 6 points at the bottom, tl 
opposite 104, you will find difference of Latitude 39 8S., and Dep 
tare 96. 1W. 

The Second Table may be used in the same way ; but should 
distance be more than the extent of the Table, divide it by 2, 8, or i 
other convenient figure, and take out the difference of Latitude i 
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Departure for the quotient; then 'multiply them by the figure by 
which you before divided, and the product will be the true difference 
of Latitude and Departure for the whole distance required. 

In the Second Table, the given course or angle steered, may be 
between two degrees or pages, in which case the true difference of 
Latitude and Departure cannot be correctly found in either ; in such 
instances, take the difference of Latitude and Departure next before and 
after it, and find their difference ; then say as 60 is to the difference of 
either, what will the odd miles, not found among the degrees, give ? 
which must be added to or subtracted from the next less, according as 
the Table is increasing or decreasing, for the true difference of Latitude 
and Departure, answering to such degrees and miles of the course or 
angle steered. 

Example. — Suppose the course steered, corrected for variation and 
lee-way, was 30° 22 , and the distance run 230 miles, what is the dif- 
ference of Latitude and Departure ? 

The Column of Distance opposite 230, and under 30° gives Difference 
Lat. 199.2 Dep. 1 15.0 In the Col. of Dist. opposite 230, and under 
Lat. 197.1 Dep. 118.5 . [31°, gives Diff. 

Diff. 2.1 Diff. 3.5 then as 60 is to 2.1, what will 22=0.8 
which taken from 199*2, for it is decreasing, gives 198.4 for the true 
Difference of Latitude. 

Again, as 6 is to 3.5, what will 22' = 1 .3 ? which added to 115.5, for 
the departure is increasing, gives 1 16.3 for the true departure ; so that the 
difference of Latitude and Departure answering to 30°. 22 and distance 
230, are 198.4 and 116.3. 

Sometimes the third term of a right-angled triangle is required, then 
you have only to compare the two that are given to those among the 
Table, until you will find them to agree, or nearly so, then the third 
will stand directly opposite in the angle of meeting in that page of the 
Table. 

TABLE III. 
Of the Refraction. 

This Table contains the Refraction of the Altitudes of the heavenly 
bodies, as explained in page 4. They are given in minutes and 
seconds at a mean state of the atmosphere, and must always be sub- 
tracted from the Apparent Altitude $ for example, the Apparent Alti- 
tude 30° 30', its Refraction 1' 37% then 30° 30 — l'-87'=30 Q 28' 23' 
true Altitude clear of Refraction. 

TABLE IV. 
Of the Dip of the Horizon. 

This Table is explained in page 5, and the depression of the visi- 
ble below the true horizon, answering to the height of the eye, is given 
in minutes and seconds, which are always to be subtracted from the* 
Observed Altitude. For Example:— 
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Suppose the height of the eye 18 feet above the surface of the * 
the correction or dip is 4' 4", so that the visible horizon is so much 1 
low the true horizon. This quantity is to be subtracted from 8 
Altitude taken at that height, to agree with that taken at the surface 
true horizon at the same time. 

TABLE V. 
The Sun's Parallax in Altitude. 

This Table is demonstrated in page 3, and is given in seconds 
every 10° of the Sun's Altitude, which must always be added to ' 
Apparent Altitude. 

TABLE VI. 
The Moon's Augmentation. 

As objects increase in magnitude to an observer according to 11 
distance, the Moon being further from the observer when on the h< 
zon than when at the Zenith by the Earth's semi-diameter, it is € 
dent her semi-diameter is augmented from the horizon to the Zen 
Her augmentation in Altitude given to seconds in this Table, must 
added to her semi-diameter taken from the Nautical Almanac, to f 
her true semi-diameter at any Altitude. 



TABLE VII. 

The Dip of the Horizon at different distances from the Observe* 

This Table differs from Table IV., which is computed for an oj 
horizon. It is calculated so that, when the land is between you \ 
the Sun, or any other object in taking an Altitude, you must dip 
heavenly bodies nearer to you than you otherwise would, had you 
open horizon. In this case, you must guess the distance you are fi 
the land, and enter this Table with the distance found in the left- hi 
column, and the height of the eye at the top in the angle of meetinj 
the Dip, which is to be subtracted from the Apparent Altitude. 

TABLE VIII. 
Amplitudes. 

This Table contains the Amplitude or horizontal Azimuth of 
heavenly bodies from the east or west, and will on inspection be foi 
an expeditious method of finding the variation of the compass. 

Rule. — Find the Latitude in the left-hand column, and the dc 
nation at the angle of meeting will be the Amplitude ; should any 
minutes be in the declination not found in the Table, proporti< 
parts should be taken, and likewise in the Latitude, should accuracy 
required. The intention of this Table is to correct the compass, wt 
in general, need not be very accurately done, on account of diffei 
circumstances attending the course steered from lee-way, heavi 
the sea, .&Ct &c. • 
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Example. — In Latitude 52°, the Declination 20, what is the Am- 
plitude ? 

Opposite 52° in Latitude Column and under 20 Declination, will give 
33° 45' at the angle of meeting, for the true Amplitude. 

TABLE IX. 
Of the Semi-diurnal and Semi-nocturnal Arches. 

By this Table, the time of the rising and setting of the heavenly 
bodies is found. It is to be used the same way as the Table of Ampli- 
tudes. At the angle of meeting you will find the time of the objects 
setting, when the Latitude and Declination are of the same name, and 
of its rising when they are of different names. Multiply the time of 
setting by 2 if the object be the Sun, and it will give the length of the 
day ; likewise multiply the time of its rising by 2 for the length of the 
night. 

Example 

In Latitude 52° N., the declination of the Sun 20° N., what is the length 
of the day and night ? 

Opposite 52° and under 20° will be 7h 51' the Sun's setting. 

2 

The length of 15 42 the day. 
24 00 



Complement to 24 gives 8 18 the length of the day. 

If there be any odd number either in the Latitude or Declination, 
which is not found in the Table, proportional parts may be taken, 
should accuracy be required ; but this is not essential in the rising or 
setting of any of the heavenly bodies, as the important part of this 
work does not depend on accuracy in this instance. 

TABLE X. 
Of the Sun's Mean Right Ascension. 

This Table contains the Sun's Right Ascension to every day of the 
year, or the distance he is in the Ecliptic reckoned from the 1st. point 
of Aries, adapted to the year 1834. It is generally useful in finding the 
time the heavenly bodies pass the meridian, their rising or setting. 
It is given in hours or minutes. 

To find the time of any Star* s passing the Meridian. 

Rule.— Subtract the Sun's R. A. at noon from the Star's R. A. in 
time, increasing it by 24 if reauired, the remainder is the time of the 
Star's passing the Meridian, from which a proportional part of the 
daily increase of the Sun's R. A. for this apparent time from noon being 
subtracted, will give the true time of the Stars passing the Meridian. 
Then, with the Star's declination and the Latitude of the place, enter 
Table IX., and at the angle of meeting you will find the time the Star 
takes in ascending from the horizon to the Meridian, and descending 
from the Meridian to the horizon ; that is, when the declination and 
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Latitude are of the same name ; consequently, the difference Ik 
these hours and minutes, and the time it passes the M< 
will be the time of its rising, which, if added, will give the time 
setting. When the Latitude and Declination are of contrary i 
the time found by the Latitude and Declination in Table IX. 
angle of meeting, will be half the time the Star continues und 
Meridian ; therefore, if it be taken from 12 hours, it will give hi 
time it will be above the horizon, with which, and the time of i 
sing the Meridian of observation, continue as above for its risii 
setting. 

Example. — What time will the Star Regulus rise and set . 
the 1st, 1833, in Latitude 52° N. ? 

h ' • 

Regulus's R. A. - 9 58 47 
Sun's R* A. 1st Aug. 1833 8 45 25 

In Table IX , true answer to Lat. 7 I 13 22 
52°N.,&12 Q 50 / N.theStar , sDec.5 7 9 

The time of the Star s rising - 5 56 

8 22 time of the Star's sett 



Remark. — This will be found explained in some of our 
works on Navigation, thus : take the time of the Star's ascenc 
descending from the Meridian to the horizon, from the time of i 
sing the Meridian, the remainder will be the time of its rising, 
added, will give its setting. In the following problem, the timi 
Star's ascending or descending is greater than the time of its ; 
over the Meridian, therefore it cannot be subtracted from the 
its passing the Meridian, consequently, such a rule cannot be 
ral, and can only be applied where the time of the Star's pa* 
greater than that of its ascending from or descending to the Me 

Example. — At what time will the Star Altair rise and set 
1 833, in Latitude 45 N. ? 

h ' 

Altair R. A. 19 42 

The Sun's R. A. May 8, 1833 3 00 

Time of Altair pass, the Mer. 16 42 

Time answering to Lat. 45 N., and > a QQ 
Altair Dec. 8° 24' in Table IX. $ 

Time of Altair rising - 10 9 P.M. 

Time of his setting - 13 15 or Ih 15 A. M. 

The rising and setting of the Planets may be found in th 
manner, except of the Moon on account of her irregul 
quick change of declination, &c. ; but to remedy this, her dec 
at the approximated time of her rising and setting must be four 

H 
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which again enter the Table of Semi-diurnal Arches and the Latitude, 
and proceed as before. 

Note. — It is unnecessary to give an Example to the above remark, 
as reference may be made to the Nautical Almanac of the year for her 
declination on the given day, when her time of passing the Meridian 
of Greenwich may be found, and likewise the time of her rising and 
setting ; after which, you have only to find her time of passing the 
Meridian of the place of observation by Table II. 

It will be useful to know the time the Stars and Planets come 
to the Meridian of the place of observation, in order that the observer 
may prepare to take the Meridian Altitudes, to find the Latitude of 
the place of observation. 

TABLE XL 

To reduce the time of the Moon's passing over the Meridian of Green- 
wich, to the time of her Passage over the Meridian 
of any other place. 

Rule. — The daily variation of the Moon's passing the Meridian is 
found at the top, and the Longitude in the left-hand column ; at the 
angle of meeting will be the correction, which, if the Longitude be 
West must be added, and if East must be subtracted. 

Example. — At what time will the Moon pass the Meridian of a 
place of observation, in Longitude 88° 00 East of Greenwich on the 
•20th of October, 1883 ? 

h • 

By the Nautical Almanac, the Moon passes the Mer. of Greenwich 6 30 
Daily Var. in passing the Mer. Oh 51', and Longitude 88° - 11 

Time of passing the Mer. of the place of observation - - 6 19 



TABLE XII. 
To Correct the Mean Refraction. 

The Mean Refraction is given for the mean state of the atmosphere, 
that is, when the thermometer stands at 50°, and the barometer at 29.6 
inches, but the refraction varying with the atmosphere, corrections are 
required to the mean refraction, particularly in low altitudes. In this 
Table, the height of the thermometer is given at the top ; the Apparent 
Altitude in the left-hand column ; and at the bottom will be the height 
of the barometer in inches and tenth of inches. You must enter the 
Table with the Apparent Altitude, and the height of the thermometer 
or barometer, and at the angle of meeting will be a correction to be 
applied to the Mean Refraction. 

Example.— Suppose the Apparent Altitude 8°, the height of the 
thermometer 64°, and that of the barometer 80.1. Required the true 
Refraction ? 
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Mean Refraction for 8° of Altitude - - . 

Corr. for 8° of Altitude, and 64° height of thermometer - 1 3" ) 

Again 8° of Altitude, 30-1 height of barometer - - - 6 j 

True Refraction required . - 6 ! 



TABLE XIII, 
For Reducing Longitude into Time, and tJie Contrary. 

This Table contains the change of time in any given Longitude Ea 
or West, as 360° of the Equator revolves round in 24 hours, or to 1 
more distinctly understood, every point on the Equator describes 
circle of 360° in 24 hours, therefore 15° is traversed in one hoi 
which will be shewn by the Table, which is very simple, ai 
needs no example to further illustrate it Find the degrees, &c. 
their column against which stand the hours, &c. and visa versa. 

TABLE XIV. 
For finding the Distance of Terrestrial Objects at Sea. 

This Table is computed by the 36th of 3rd Euclid, allowing for tl 
terrestrial refraction, and is generally useful in ascertaining the distant 
an observer can see on the surface of the sea, by having the height 
the eye above the horizon given. For Example : — Suppose the heigl 
of the eye above the sea is 20 feet, I demand the distance an observ 
can see? Enter the Table with the height 20, and directly opposite 
stands 5 miles, and 1 4 of a hundred, in the column marked distance 
the top. 

Likewise, when a ship is approaching land, and sees a light-hou! 
or any other object whose height is known, take the height of the ey 
and the distance answering to the elevation of the light-house ; ad 
both together, and their sum will be the distance required. 

TABLE XV. 

For Reducing the Sun's Declination to any given Meridian^ and 
to any time under that Meridian. 

Find the nearest degree and minute of the declination at the top, th 
Longitude in the left-hand column, and the apparent time of observe 
tion on the right-hand, then with a double entry take out the correctio 
answering to the declination and Longitude, and likewise that answei 
ing to the declination and apparent time. The sum or difference 
according to the title at the top of the Table, will be the correction t 
be applied to the declination. 

Example 1st— Suppose on the 26th of May, 1833, the Sun 1 
declination in Longitude 24° West was required ? 

Sun's declination 26th of May by N. A. 21° 8' 17" N. 
Variation for Longitude 24° W, +44 



21 9 I N. 
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Example II. — 

What is the Sun's declination, 20th of November, 1883, in Longi- 
tude 60° West, at 10 A.M. ? 

By the N. A., O's declination, 20th November - 19° 43* 37'S. 
Variation to 60 West Longitude - - +2 8? , ± 
Ditto to 2h. from Noon - - - —14 5 

True declination at 10 A.M. in Longitude 60 West 19 44 41 



TABLE XVI. 

To reduce the Sun's Right Ascension to any given Meridian, and to 
any time under that Meridian. 

This Table enables you to ascertain the Sun's true Right Ascension 
at any required time, at any Meridian. Enter it with R A. at the top, 
and the Longitude or given time at the side columns, at the angle of 
meeting will be the correction to be added or subtracted according to 
the direction in the Table. 

Example. — Required the Sun's Right Ascension, Nov. 27, 1833, 
in Longitude 30° West ? 

By the N. A. for 1833, the R. A. is 16h 12' 28* at the Mer. of Greenwich. 
Under 16h. & opp. 30° of W. Lon. + 21 

True R. A. at the Mer. of 30 Q W. 10 12 49 

Note. — Should there be any hours in the time, take the correction* 
answering to them and the R. A. as before, and apply them as directed 
in the Table. 

TABLE XVII. 

Log-sine, Tangents and Secants, to every Point and Half-point 
of the Compass. 

This Table is to be used in the same manner as the artificial Sine, 
Tangents, and Secants ; the only difference between them is, that the 
degrees and minutes are given in points here. 

TABLE XVIII. 
The Logarithms of Numbers. 

This Table has long been in the hands of the public, consequently 
its general usefulness is universally known. It is not necessary to give 
an account of its origin, which would only be an interruption to the 
present course of our studies, 1 will therefore proceed with its use and 
application. 

The Logarithm of any number to 4 places of figures, may be found 
at once by bringing any of the figures at the top of the column to join 
any other three figures, that is, suppose you wished to find the Loga- 
rithm 3328, make it 332.8, then opposite 332 and under 8 at the 
top, you will find the Log. 3,522183 for the true Log. of 3328 ; taking 
notice always that the Index is one less than the places of figures, for, 
supposing the number was 332.8, the Index would be 2. If the Log. 
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of any number higher than 4 places were required, you must tak< 
the difference between any two entries from the column at the right 
hand side, then multiply that difference by the figures not founc 
among the whole numbers. Cut off one, two, or more places from th< 
product according to the number of places you multiply, and add th< 
remainder to the nearest Log, the sum will be the true Log required. 

Example. — Suppose you were required to find the Log. of 33285 
here the Log of 3328 is 4-522183, and the difference is 131, (whicl 
multiplied by 5 gives 655. Cutting off one place will give 66, which beini 
added to 4.522183 gives 4.522249 for the Log of 33285. If you wis] 
the square root or any other power to be extracted, divide the numbe 
given, by the Index of the given power, and take the natural numbe 
answering to the quotient for the root required. The sum of the Logs 
of any two or more numbers, gives the Logarithm of the product of thi 
same numbers, and the difference of any two Logs, gives the quotien 
of the one divided by the other. The above will, I trust, be sufficien 
to give the Navigator a competent knowledge of the use of this Table 
without encumbering his mind with unnecessary examples. 

TABLE XIX. 
Logarithms of Sines. 

This Table is likewise too generally known to require me to ente 
largely on a subject which would only tend to increase the bulk c 
my work, without benefiting the pupil. It contains the Logarithm 
of the Natural Sines and Secants ; for if you enter the Table of com 
mon Logarithms with the Natural Sines, Tangents, or Secants, yoi 
will find the Logs, contained in this Table To use this Table you mm 
take the degrees at the top, and the minutes in the left-hand columr 
when they are under 45° ; from thence to 90°, they are to be found a 
the bottom, and the miles in the right-hand column, the Logs, require 
will be at the angle of meeting in the column titled accordinglj 

If any odd seconds be given, take the difference from th 
column of differences, multiply it by the odd seconds, cut off tw 

E laces from the right, add or subtract the remaining figures at th 
>ft, to or from the logs found according as they are increasing or dc 
creasing. Their sum or difference will be the true log required. 

Example. — Required the Log-sine of 32° 30 7 8*. 

The Log-sine of 32 Q 3(y 8* is 9.730217 
Diff 330 x 8=26 . 40 +26 

Log-sine of 32 30 8 9.730243 



The same may be observed of the Tangents and Secants. 

TABLE XX. 
Natural Sines. 

Like the two last, this Table is in general well known, therefor* 
the following concise sketch of its use will be all that is requ 
site, and will answer for its application. The semi-diameter of 
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circle is considered only 1, consequently all other lines or sines in it 
are shorter or decimal parts of that radius, and are calculated in this 
Table. Use this Table as that of the Artificial Sines, Tangents, and 
Secants, and if any odd seconds be given, multiply the difference at the 
bottom of that column by the odd seconds, cut off two places from the 
right, then add or subtract the remaining figures on the left-hand to or 
from the Natural Sine, found according as the Table is increasing or 
decreasing, their sum or difference will be the true Natural Sine 
required. 

Example. — Suppose it was required to find the Natural Sine to 
20 80' 20*. 

Natural Sine to 20° 30' 20" 350207 
Diff. 454+20=90.80 01 

Natural Sine of 20° 30' 20* 350298 

TABLE XXI. 
Of Log-rising or Ijog- Versed Sines. 

This Table contains the Logarithms of the Natural Versed Sines of 
any part of a circle, and is of great use in different parts of astronomy ; 
but it will be as well to shew its application in this work, where it has 
reference to the hours from noon or midnight. The degrees, &c. 
of the arch are brought into hours, allowing 15 9 for each hour, 
and the logs, are given opposite the minutes, &c. as if they were ex- 
pressed in parts of the circle. To use this Table, you have only to find 
the hours at the top, the minutes in the left-hand column, and the 
'nearest second at the top of any of the columns, at the angle of meet- 
ing will be the log. required. If any odd seconds be given, which are 
not found in the top column, you must find them on the left-hand side 
of the Table, and directly answering to them will be a proportional 
part, which must bo added to the former log. for the log -rising 
required. 

Example. — Suppose you were required to find the Log-versed 
sine of 2 hours, 20 minutes, and 42 seconds ? f 

Here the Log-versed Sine of 2h 20' 40* is 4.26131 
Proportional parts to 2 seconds are * 21 

Log. V.S. of 2h 20' 42* is - - 4.26152 
TABLE XXII. 

The Mean Reduction of the Moon's Horizontal Parallax, answering 
to any Latitude according to the Figure of the Earth. 

Example. — Suppose the Equatorial Horizontal Parallax 14' 40*, 
what is it in Latitude 52° ? Reduction answering to 52° is 7", taken 
from 14' 40*, gives 14' 33* for the true Horizontal Parallax in Latitude 
52° N. or S. 
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TABLE XXIII. 
Correction of the Moon's Apparent Altitude. 

Io this Table you will find the Corrections of the Moon's Apparent 
Altitude by inspection far the more ready mode of operation. 

To use this Table correctly, you must reduce the Equatorial 
Horizontal Parallax to the Latitude of the place, and then find 
the nearest to it in the top column, and the Apparent Altitude on 
the left-hand; directly at the angle of meeting stands the correc- 
tion. If any odd seconds be given in the parallax not found in the 
Table, you must find the proportional parts on the left-hand side of the 
Table, which are to be added. But should there be any odd minutes 
in the Apparent Altitude, you will find the proportional parts answer- 
ing to them at the bottom, and subtract them. 

Example. — Suppose you were required to find the correction of the 
Moon's Apparent Altitude 42° 12, the Horizontal Parallax by the 
Nautical Almanac 57' 23% in Latitude 52 N. 
Her Horizontal Parallax - - 57' 23" 

Reduction to Latitude 52° according to the figure 7 of the Earth. 

Reduced Horizontal Parallax in Latitude 52 57 16 



Then cor. to 42° 10 App. Alt. and Hor. Par. 57 is 41 12 
Pro. parts to seconds of Horizontal Parallax 16' +12 

Pro. parts to 2 minutes of Alt. from bottom 1 

True cor. to the Moon's App. Alt. 42° 12' and Hor. \ A1 oq 
Par 57' 16" ] 41 23 

TABLE XXIV. 
The true and Apparent Altitudes. 

In this Table, 'you will find the Apparent Altitude in the left-hand 
column, directly opposite it will stand the correction. 

Example. — Suppose the Apparent Altitude of the Sun's centre 
were 32° 30', what is the true Altitude ? 

Opposite 32 in column marked Apparent Altitude, stands 31° 58* 36' 
in the column marked Corrected Altitude, which is the true Altitude ? 

If the Apparent Altitude has any odd minutes not found, it will b< 
proper to take proportional parts of the Corrected Altitudes answer- 
ing to them. 

TABLE XXV. 
The Refracted Semi-diameter of the Moon. 

This Table contains the Ttefracted Semi-diameter of the Moon 
increased by the refraction from the lower limb to the centre, and i 
necessary in finding the Apparent Altitude of her centre, and ought fc 
be used in clearing a Lunar distance. For Example: let the Altitude o 
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the Moon's lower limb be 5° 00 and her semi-diameter 14' 40", what is 
the Apparent Altitude of her centre ? against 5° in column marked 
Apparent Altitude, and under semi- diameter 14 40", stands 15' 7» for 
the Apparent or Refracted Semi-diameter of the Moon, therefore, 
5°+ 15' T would be the Apparent Altitude of her centre, as if taken by 
a quadrant 

Remark. — As it is impossible to tatfe the Apparent Altitude of 
either the Sun or Moon's centre, when no remarkable point in these 
luminary bodies is given, the application of this Table will ascertain it 
It is evident, that could the angle formed by the limb and centre be 
measured with an instrument, it would exceed that given in the Nau- 
tical Almanac; for the arch of Altitude from the limb to the centre is 
affected with the refraction, as well as the Altitude itself; for even to 
find the Apparent Altitude of the Moon's centre in the above Exam- 
ple by the usual method, it would run thus : the semi-diameter being 
14' 40' , and the augmentation to 5° of Altitude 2", the augmented semi- 
diameter is 14' 42" ; then, according to the usual method, the Apparent 
Altitude of her centre would be 5° 14 42, differing from the former ; it 
is inconsistent with reason to add a part of a correct arch to one that is 
incorrect, and thereby render the whole incorrect The semi-diameter is 
a part of a correct arch, and the Altitude part of an incorrect one. The 
true Altitude may be correctly ascertained, by finding the correct Alti- 
tude of their limbs, and applying the semi-diameter thereto ; for in 
that case, you add a part of one correct arch to another ; consequently, 
the whole must be correct In some cases which may occur in 
Lunars when the two objects have the same or opposite Azimuths, the 
usual method of finding the Apparent Altitudes of the centres of the 
Sun and Moon, would cause a great error in clearing the true distance 
especially in low Altitudes, for 15" of error in the distance give 
about 1\ miles of error in Longitude, therefore the former 25 would^ 
cause about 12 miles of error. 

TABLE XXVI. 
The Augmented Semi-diameter of the Moon. 

This Table is to be used in finding the true Altitude of the Moon's 
centre, that is, adding the augmented semi-diameter answering to the 
Altitude and semi- diameter by the Nautical Almanac, to the true Alti- 
tude of her lower limb, or subtracting it from that of her upper limb, 
for the true Altitude of her centre. The semi-diaineter of the Sun 
taken from the Nautical Almanac must be applied in the same way. 
Having corrected the Altitudes and the Observed Distance as directed 
by these Tables, and cleared the Lunar distance, the true Longitude 
will be found free from those errors which would otherwise prevail. 

TABLE XXVII. 
The Apparent Semi-diameter of the Sun. 

This Table is of the same nature as the Table of true and Apparent 
Altitudes, and may be used in the same way. But the Sun being so 
far from the observer, his semi-diameter in Altitude does not augment ; 
here it is only given refracted. 
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Note.— The parallax of the Sun is omitted here, for when the 
Apparent Altitudes are found, they must be brought to this Table, in 
order to find either the true Altitudes or correction. 

TABLE XXVIII. 
The Apparent Semi-diameter of the Sun or Moon from the centre, to 
any part of the circumference. 

This Table is generally useful in finding the apparent central dist- 
ances between the Sun, Moon, or Stars. As the refraction vanishes 
towards the Zenith, the lower limbs of the Sun or Moon will be more 
refracted than their centres, so that the semi-diameter perpendicular to 
the plane of the horizon must be greater than that parallel to it, va- 
nishing from the lower to the upper point of the limb, which gives the 
Sun or Moon the appearance of not being round, but piqued to the 
horizon, and flattened from the top, which effect is caused by the 
refraction. Therefore, in taking an angular distance between these 
bodies, if you bring a star to touch the lower part of the Moon's limb, 
it is evident that it would be further from her centre than if it were 
brought to touch it at any part from thence to the upper point, which 
proves that if but one semi-diameter be taken, common to all the cir- 
cumference, the operation must be incorrect. To remedy this, enter 
this Table with the altitude at the top, and take, according to the 
best judgment, the number of degrees from the lower point of the litnb, 
where you touch the object, (which may partly be done by observing the 
inclination of the quadrant to the horizon.) Then find that angle in the 
column marked degrees of circumference, and at the angle of meeting will 
be the augmentation of the refraction, or the semi-diameter from the 
centre to that part of the circumference, which must be added to the 
semi-diameter taken from the Nautical Almanac for the apparent semi- 
diameter ; this being added to the apparent distance, gives the apparent 
central distance. For Example : Suppose the apparent distance be- 
tween a Star and the Moon 68° 32' 30% and from the best judgment 
the Star touched 36° of the Moon's lower circumference, the semi- 
diameter of the Moon at that time by the Nautical Almanac being 
14' 30', and her altitude 48°, I demand the central apparent distance i 

Under altitude 14° and opposite 36° in a circumference column, 
gives 44' for the augmentation caused by the refraction, or the semi- 
diameter, therefore the apparent semi-diameter 14' 44*, added to 
68" 32' 30" gives 68° 47' 14' for the apparent central distance. 

Remark. — The upper semi-diameter may be found to differ from 
the lower, but the difference is not worthy of notice. Again, if the 
observed distance between the Sun and Moon be taken, the augmenta- 
tion of both their semi-diameters, must be found and applied as before, 

TABLE XXIX. 

The Correction arising from the Dip aud Semi-diameter of the Sun 

and Moon. 

This Table contains the correction to be applied to the Altitude of 
the Sun and Moon, in order to find their true Altitudes, in ascertaining 

1 
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the Latitude. Thus, when you have the true altitude of the limb enter 
the Tabic, then under the semi-diameter, and opposite the height of the 
eye you will find a correction to be applied to the altitude. 

Example. — Suppose the true altitude of the Sun or Moon's centre 
is 32° 10', the semi-diameter 15' 30', the height of the eye 30 feet, 
what will be the correction ? 

Under 15' 30' and opposite 30 feet is 10' 16*, which added to the 

ltitude 32° 10' gives 32*20' 16' for the true altitude. 

TABLE XXX. 
Correction of the Star'* Altitude. 

This Table contains the sum of the Dip and Refraction which is 
always to be subtracted from the Star's Altitude. For Example : sup- 
pose'the Observed Altitude of a Star 41 9 20', the height of the eye 20 
feet, what is,his true Altitude? 

Under 20 feet, and opposite 41°, you will find 5' 17* at the angle of 
meeting for correction, which, taken from 41° 20', gives 41° 14' 43* fer 
the true Altitude. 

TABLE XXXI. 
To reduce the Altitude according to the Figure of the Earth 

As the spheroidal figure of the earth causes a difference in the 
Altitudes, a correction from this Table answering to the Latitude of the 
place of observation and the azimuth of the object will give the proper 
Altitude to be used in any spherical calculation. The azimuth of the 
object will be found at the top to 90° from the Meridian, and at the 
bottom from 90° to 180°. The Latitude of the place of observation is 
in the right or left-hand column, and at the angle of meeting will stand 
the correction to be applied to the observed Altitude according to the 
Sign. 

Example. — Suppose in Latitude 52° N. the Altitude of the Sun's 
centre was 32° 30' 9 , its azimuth 60° from S. to E., what is his true 
Altitude ? 

32° 30* 9* 

Under 60° and opposite 52° gives - - + 5 40 

True Altitude according to the figure of - 32 35 49 the Earth. 

TABLE XXXII* 
The Sun's Declination. 
This Table contains the Sun's declination at noon at Greenwich, for 
every day in the year to 1846, and is used as follows ;— 

Enter the Table with the day of the month, and under the given 
month stands the declination at the angle of meeting. For Example : 
Let the Sun's declination be required for October the 12th, 1833. 
Opposite 12 and under October gives 7* 25' S. for the declination. 

* For the Use of Table XXXIII., fee page 60. 



TABLE XXXIV. 

7i reduce the Moon's Horizontal Parallax to any time tinder the 
Meridian of Greenwich* 

The reduced time from noon or midnight will be found at the top, 
and the difference in 12 hours at the left-hand column, at the angle of 
meeting will be the correction or proportional part to be applied. 

Example. — Suppose the Moon's Horizontal Parallax at noon was 
59' 5", and at midnight 14", what is it at 7 A, M* ? Under 7 hours 
at the top and opposite 9* difference in IS hours, you will find 5% 
which added to 59' 5", because it is increasing, gives 59' 10" at 7. 



This Table contains the result of "a* w> ( see ^ e formula p. 38) 

It is to be entered with the Moon's Apparent Altitude at the top, and 
her horizontal parallax: corrected for the Latitude of the place ; at the 
left-hand side at the angle of meeting will be the Log or result of the 
former part of tho formula, when corrected by the small Table at the 
end. 

Example. — Suppose the Apparent Altitude of the Moon's centre 
24°, and her Horizontal Parallax 58' 10\ and that of the Sun 32", 
required the Luni-solar Log? 

Under 24° of Altitude found at the top, and opposite 58' 10* hori- 
zontal parallax on the left-hand column, stands 298223 at the angle of 
meeting ; again, in the small Table opposite 32°, the Sun's Altitude 
gives 10 for correction, which subtracted from the above Log, gives 
298213 for the true Luni-solar Log, 



This Table is intended to reduce the angular distance between the 
Sun, Moon, or fixed Stars to the time of observation, but may be ap- 
plied to several other purposes which have a reference to the present 
subject. The Table extends to 3 hours, being the intervals to which 
the distances are computed in the Nautical Almanac. On other occa- 
sions they may be considered as degrees. At the top of the page you 
will find the hours and minutes, and on the left-hand the seconds, and 
at the angle of meeting tho proportional Logs. (See the use of this in 
the Lunars, page 42, 



TABLE XXXV. 
Luni-solar Table. 




TABLE XXXVL 
Proportional Logarithms. 
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TABLE XXXVIL 

The Bight Ascension and Declination of some of the Principal 

Fixed Stars. 

This Table contains the Right Ascension and Dedmatkm of some 
of the Principal Fixed Stars for the beginning of January, 1 8 S3, with 
their annual variation in Bight Ascension and Declination, which nay 
be found for any fixture year, by multiplying the annual variation either 
of the Bight Ascension or Declination, by the number of years which 
have elapsed. Observe that the product must be added to or sub- 
tracted from the Right Ascension and Declination of the Star in the 
proposed year, according as the Sign directs in the Table. Their 
sum or difference will give the Right Ascension andDeclination of the 
Star that year. This Table is so simple, that one Example will serve 
to shew its use. 

Example* — What will be the Right Ascension and Declination of 
egulus, January the 1st, 1836 ? 

Regulus, 1st Jan. 1833, Decfc 12* 46' 51' 4 Ann. Van 3* 21 

— 9 63 3 



Declination 1st Jan. 1836 12 46 41 41 » 63 



Regulus, 1st Jan, 1833, R. A* 9° 69 28' 35 Ann. Var. 17' 3 

+ 51 9 3 



Right Ascen. for 1st. Jan. 1836 10 00 19 44 51 9 

The Declination is given in degrees, minutes, and seconds. The 
Ann. Var. in seconds, and hundreds of seconds* 

TABLE XXXIII, 

To correct the Sun's Declination for the changes in periods of four 

years. 

The Sun's Declination in Table XXXII, is given for the Years 
1831 to 1846, which Table must be corrected by this, for the change 
which takes place in every four years. Enter this Table with the 
period of years in either of the side columns, and under the near- 
est day of the given month found in the top column, at the angle of 
meeting will be the correction to be applied to the Declination accord- 
ing as the Table directs. Example. — Required the Sun's Declina* 
tion, July 6th, 1837, at the Meridian of Greenwich. 

The Declination, 6th of July, 1825, is - - * 22° 43* N. 

Opposite a period of 12 years, and under July, will be — 1 



True Declination, July 6th, 1837 - 22 42 N. 



TABLE L 

Difference of Latitude and Departure for $ Point. 
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19 
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27 
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29 
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SB 
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41 

ig 

47 
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53 
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67 
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10,0 

17,0 
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10.0 

20,0 

21,0 
22.0 
23.0 
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25.0 
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27.0 
28.0 
20,0 
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3J.0 
32.0 
33.0 
31.0 
:u.o 

30.0 

37,0 
38 
30,0 
40,0 



51. 9 

53.0 
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55.0 
50.9 
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00.1 
00. lj 
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00,2! 
00.3 
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00.4 
00.5 
00.5 
00.0 
00.6 
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00.7 
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01.0 
01.1 
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02.2 
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02.3 
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01 

62 

m 

04 

65 

H 

61 
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71 

72 
73 
74 

75 
76 
77 
78 
79 
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81 
82 
83 
84 

85 
80 
b7 
8b 

as 
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91 
92 
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94 
95 
90 
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98 
99 
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107 
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HI 
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uo 

H7 
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09 9 
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H I 9 
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93,9 
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105.9 
106.9 
107.9 
1O8.0 



110 109.9 



110.9 
111.9 

113 112.9 

114 113.9 
U4.9 



115 .9 
110.9 
117. D 
118.9 



112 119.9 



De4> 



Dep. 



03.0 
03.0 
03.1 
03.1 
03 J 
03.2 
03,3 
03.3 
03,4 
03.4 



03.5 
03,5 
03.0 
03.0 
03.7 
03,7 
03. h 

03. | 
03,9 
03,9 

04,0 
04.0 
04.1 

04. ! 
04,2 
04,2 
04.3 
01. a 
04.1 
01.4 
04.5 
04,5 
04.0 
04,0 
04.7 
OJ. 7 
04,8 
04,8 
04. 
91.(1 



Uidt Lat, 



12! 120, 

122 121 9 

123 122,9 
121 123.9 
125121,9 
120125.8 
127 1X6 8 
128127.8 
129 128.8 
130139.8 



05.0 
05.0 
05.1 
05.1 
05.2 
05.2 
05,3 
05,3 
05.4 
05.4 



05.5 
05.5 
05.5 
05.6 
05.6 
05.7 
05.7 
05.8 
05.8 
05 9 



iai lau.n 

132131.8 
133 132.8 
131 1 3 :i . H 
135 134, h 
Lao IXj.s 
130, b 
137.8 
I39;i38,b 
L in 130.8 



137 
138 



141,140.8 
112 141.8 

143 142,*. 

144 143.8 
115 I1I> 
140145.* 

140 .B 
147,8 
148.8] 



147 
140 
149 



150119 B 



151 



152 151.8 



153 
154 
155 
156 
157 
158 



101 

162 



150, b 



152.8 
153.8 
154,8 
155,8 
15G.8 
157.8 
159 158.8 
100 159.8 



Dep. 



05.0 
06.0 
OO.O 
00,1 
00.1 
06.3 
00.2 
06.3 
00.3 
00.4 



Dint 



06,4 
06 5 
0fi,5 
00.6 
06.6 
00.7 
06.7 
06,8 
00.8 
00,9 



00,9 

07.0 

07,0 

07.1 

07.1 

07.2 

07. 

07,3 

07.3 

07.4 



100.8 
101 .8 



103 1028 
lot io;*.h 
105 104.8 

100 105,8 
1 07 100.8 



10H 



100 108, ft 



170 



167,8 



109.- 



171 

172 171 
17 a 
171 
175 
170 
177 
178 
170 
180 



170 8 
.8 

172.8 
173,8 
174.8 
175. b 
170.6 
177,8 
178.8 
179.8 



Dep^ 



07.4 
07.5 
07.5 
07.6 
07.6 
07.7 
07.7 
07.8 
07.8 
07. 

07.9 
08.0 
08.0 
08.1 
08.1 
08.3 
08.2 
08.2 
08.3 
08.3 



Oh, I 

08.4 
08.5 
08.5 
08. G 
08.0 
08.7 
Oh. 7 
08.8. 
08. b, 



Lat. 



181 

183 
181 
185 



ISO 185 



187 
188 
189 
190 



191 
192 
193 
194 
195 
191] 
197 
lUh 
199 
200 



2ui 

202 
203 



211 
212211 



180. 
181 
182 
183. 
L81, 



Lat. Dep. | DUt Lut 



166, 
187, 
188, 
189. 

19tT 
191 
I J J 
193, 
194 
L95 
190, 
197, 
198, 
1 99 



200.8 
201.8 
202.8 

204 203.8 

205 204.8 
200|205.8 

2i>ri.h 
20* 207.8 
209208.8 
210 209.8 



08. 1 
08.0 
09.0 
09.0 
09.1 
09.1 
092 
09.2 
00.3 
09.3 



09.4 
09. 4 1 
OO.fi 1 
OO.s! 
00.6 
09,6 
09,7 
09.7 
09.8 
09 8 
09. 9 
09.9 
10.0 

10. 
10,1 
10.1 

10.2 
10.2 
10.3 
10.3 



210.7 

.7 

213 212.7 

214 213.7 
215214.7 
2 10 21.-,. 7 
217 216.7 
218217.7 
219218.7 
220 219.7 

271 220 

222 221 

223 222, 
221223, 

225 224, 

226 225. 

227 220, 
22H227. 
229 22h.7 
230229 7 



231 [239. 
2*2 2^1. 
233^32 
234 233 
235231. 

2;;(i2i5, 

238 237, 

239 238. 
210 239 



10. I 
10.4 
10.5 
10.5 
10.6 
10.6 
10.7 
10,7 
10, B 
19.8 
"lo,* 
10 9 
10,9 
U. 
U.O 
11.1 

11,1 

11.2 
11,2 
11,3 



11.3 
11.4 
11.4 
11.5 
11.5 

11. e 

U.O 
11.7 
11.7 



7 



2JII240. 
242 241,7 
213 212.7 
241 243.7 
215 244.7 
240 245.7 
24; 240.7 
24ft 247.7 

249 248,7 

250 249,7 
261,25077 
2521251.7 
25a 252.7 

2>i ^>3.r 

255 254,7 
2 h, 255,7 

257 256.7 

258 237,7 



259 



2uo 259. 7 



20 L 
2G2 
203 
261 
205 
260 
207 
20h 



270 



27 1 



258,7 



260.7 
261,7 

262.7 

264,7 

265,7 
260,7 
207.7 



209 208.7 



209. 



270. 
272271.7 
27::, 272.7 
27:;. 7 
275 27 1.7 
37G 275.7 
270.7 
277. 
J7S.7 



277 
278! 
f< It 
380 379,7 



281 
282 



280.7 
281.7 

283 282.7 

284 283.7 
281,7 

2bG 285.7 
287 280.7 
28b!2S7.7 
289 -280, 7 
290)289.7 
291 290.7 
202 2111.7 
293 292.7 
291293.0 
295 294.6 
290 295 .6 
297 296.6 
2981297 . 

299 298.0 

300 299,6 



Dep. 

1 1 .n 

11,9 
11.9 
12.0 
12,0 
12,1 
12.1 
12.2 
12.2 
12.3 



12.3 
12,4 
11.4 
12.5 
12.5 
12.6 
12.6 
12.7 
12.7 
12.8 

12.8 
12.9 
12.9 
13.0 
13.0 
13.1 
13.1 
13.2 
13.2 
13.3 
13.3 

11.4 
13.4 
13.5 
13.5 
13.6 
13.0 
13.7 
13.7 



13.8 
13.8 
13,9 
13.9 
11.0 
14.0 
14.1 
14.1 
14.2 
14^2 

113 
113 
14.4 
14.4 
14.5 
14.5 
1 1.0 
14.6 
14.7 
14.7 



Pitt Pep, Ui. | Din; Dep. [ L nt. 
For 1% Points. 



TABLE L 



Dim Lit. Dep. Dirt 



1 
1 

3 

4 
A 
6 
7 
8 
9 
10 



U 

l si 
n 
14 

1* 

16 



lo, 
It 
12 
IS 
14 
15 
IT 16 



18 
19 
20 



21 
22 
23 

as 

2^ 
29 
30 



31 

32 
33 
31 

35 
36 
AT 
38 
30 



41 
42 
43 
44 
45 
40 
47 
48 
40 
50 

Ti 

fiael 

£3 
51 

55 
56 
57 
58 
50 

m 



I I 

oi 

01 

ui 

01 
01 
!> 01 
01 
01 



20,9 
21.9 
22.9 

21.9 

25.9 
26.11 
27.9 
24.9 
20.9 



30. y 
31 .6 
31.8 
33.8 

IM 

35, 
36,8 
37.8 
38. 8 
39,8 



Disc 



40.8 
41.8 
42.8 
43. 8 
II. 8 
45,8 
46. 8 
47.8 
48.8 
ID. 8 

50. 8 

51. T 
52.7 
53.7 
51.7 
55.7 
56.7 
57.7 
58.7 
50.7 



Dap 



02 



02 . i 

02.2 
02.3 
03.4 
02.4 
02.5 
02.6 
02.7 
02,8 
02. D 



03.0 
03.1 
3.2 
03.3 
03.4 
03.5 
03.6 
03.7 
03.8 
03.9 



01.0 
04.1 
04.2 
04.3 
01. I 
04.5 
04.6 
01,7 
(lis 
04.9 



61 
62 
63 

64 

o;, 

I'm 

67 
08 
GO 
70 



L»L Dep. Diat Lai* 



71 

72 
73 
71 
75 
76 
77 
78 
70 
Ml 



81 
82 
83 
84 

85 
66 
87 
88 
80 

JJO 
91 
92 
1*3 
94 
95 
00 
07 
08 
99 

100 



60.7 
81.7 
62.7 
63.7 
64.7 
69.7 
66.7 
67.7 
68.7^ 
00.7 



70.1 
71.7 
72.6 
73.0 
74.6 
75.0 
70,6 
77.6 
78.6 
79. ti 



80.6 
81.6 
82.6 
83,0 
84,6 

85,0 

86.0 
87.0 
88.0 
89. ti 



00,0 
01,0 
02, (j 
03.5 

91.* 

95.5 
06 

or 

oh 



05,0 
05.1 
05.2 
05.3 
954 
05.5 
05.6 
05.7 
05.8 

m.u 



101 100.5 

102 101.5 

103 102.5 

104 103.5 
lO.-i I0| r :', 

105.5 
106.5 
107.3 
108 



100 
107 
108 
100 

I loll 00.5 
"ill 110,0 



112' 
113 
114 
115 



111.5 
112.5 
113.5 
114.4 



110 115 
117110. 
118 117. 



119 



116.4 



120 119.1 



oo.u 
06.1 
06.2 
00.3 
06.4 
06.5 
06.6 
00.7 
00.8 
06.0 



Oi 

07 

07.2 

07.3 

07.4 

07.4 

07.5 

07,0 

07.7 

07.8 



07.0 
08.0 
08.1 
08,2 
08.3 
08.4 
08,5 
08,0 
OB. 7 
08,8 



U8,0 
09,0 
09,1 
09.2 
09.3 
00.4 
09.5 
09.0 
09.7 
00,6 



09. 9 
10.0 
10.1 
10.2 
10,3 
10,4 
10.5 
10.6 
10.7 

10. * 



10.0 
11.0 

11. 1 

11.2 
11.3 
11.4 
1 I 
It. 6 
11.7 
11.6 



Lac 



121 120.4 

122 121.4 

123 122.4 
121 123.4 

124.4 
125.4 
127 120.4 
128127.1 
12912s.! 
130 120.4 



125 
126 



111 
142 
143 
144 
145 



161 



131 I HO. 4 
132131.4 
133 132. 1 

131 133,3 

135 134.3 

136 135.3 

137 136.3 
13b 137.3 

139 136.3 

140 139.3 



140.3 
141.3 
142,3 
143.3 
144.3 
146145,1 

147 146.3 

148 147.3 

149 148.3 

150 110.3 



150.3 

152 151.3 

153 152.3 

154 153.3 

155 154.3 

156 155.3 
156.3 

158 157.3 
150158.3 
100 150.2 



161 

162 



167 
168 
1 00 
170 



171 
172 
173 



Dint 



Dqi. DUt 



11.9 
12.0 
12.1 
12.2, 
12.3 
13.3 
13.4! 
12. 1 
12.6 
12. 7 



12.8 
12,9 
13. Q 
13.1 
132 
U.3 
13.4 
13.5 
13.6 
13.7 



13.6 
13,9 
11.0 
14,1 
14.2 
14.3 
14.4 
14.5 
14.6 
11.7 



160.2 
101. 2 
163 162.2 
Mil 103,2 

165 161,2 
I GO 165.2 
166.2 
107. 2 
168.2 
169,2 



170.2 
171-2 
172.2 
.2 
174.2 
170 175.2 
170.2 
177.1 
178.1 
I71L I 



174 173. 
175 



177 
178 
170 

180 



1>P 



15.8 
15.9 
16.0 
16. 1 

16,2 
16,3 
16,4 
16.5 
10.0 
16,7 
id.* 
16,9 
17.0 
17.1 
17.2 
17.3 
17.4 
17.4 
17.51 
17.6' 



L*t. 



181 



182 181 

183 1*2 



184 
IS* 



187 



180. 



183 
184 



2J1 231*. 
242 240. 



180 185. 



1*0. 



188 167 

189 186 

190 169 



2J3 



241 .8 



17*7 
17,8 
17,0 
18.0 
18.1 
1 18.3 
18.3 
18.4 
1H,5 

16.61 250248 



191 100. 
102 191. 
193 192, 



194 

105 



mm 



197 



201 



2"2 20l 



203 
■jo | 



2i i,i JOi 

200 305 



207 



208 207, 

209 208,0 

210 209-0 



221 



223 
224 

22 



103. 
10J 



1 
I 
I 
1 

ll 

19* I07.li 

I9y 198.0 
200 199.0 



1 00 



200 



202. 
203 



200 



Dap. \\Dimt 



i in 



6 23.7 



18 

18.9 
19.0 
19 

10.2 
19.3 
19,4 
19.5 
19.0 



10 
10 
10 

20, 
20. 

20. 



211 210.0 

212 211. 
213212.0 
214 213.0 
215214,0 
210 215.0 

210.0 
216210,9 
219217.9 
220 218.0 



7 

K 



I 

2 

20.3 
20.4 
20.5 
20.0 
20^7 
20. B 
20.0 
21 ,0 
21. l| 
21.2 
21.3 
21.4 
21.5 
21.6 



214 242 

215 243 

246 244 

247 246 

248 246 
219 247 



255 



25 I 252 . 



251 249, * 24.6 1 

252 250.8 24,7 
253(251 .S 34.8 

24.9 
25. 
25.1 
25.2 
24. 
25. 
25.6 



253 



250 244. b 
257|255^ 
b 
h 



MMf. 
259 257 
2iifl 258 . 7 



201 259,7 
262 260.7 
263 26] .7 

2641262.7 
265 2G.t . 7 
.7 

267 265.7 
3G8 20G.7 
260 267.7 
270 268.7 
271 



210.1" 



222 220 . 9 



221.9 
222.0 
223.0 
220 221. 
227 225.9 
22* 226.9 
220 227.9 
230 2 28.0 ; 
Yil 229,9; 

232 230,9] 

233 231.9 

234 232,0 

235 233,9 
230 231.9 

237 235,0 

238 230.91 
230 237. h 
2l0l338.8, 



21.7 
21.8 
21.9 
22.0 
22.1 
22.2 
22,2 
22.3 
22. i 
22 .h \ 

22. & 

22. 

22. H 

2;!.0 

23.0 

23. 

23.2 

23.3 

23. 4I 

23.5 



2Si 



21.9 
24.0 
24. 

24.3 
24.4 
34.5 



269.7 

272 270.7 

273 271,7 
271 272.7 

275 273.7 

276 274.7 
275.7 

27> 270 .7 
270277.7 
2H0 27*,; 



25.6 
25,7 
25*6 
2a. 9 
26.0 
20.1 
26.2 
2C.3 
26.4 
26.5 



281 279. (] 
3.6 



283 281 , 
281282, 
285 283 



284 



287 285 

288 280 
289237. 
396 1 23 S , 



201 



29!J 
300 



I l.nt. II Dint H«ii 



289.0 
202 290.0 
293 291 .0 
292.0 

295 203,0 

296 afl 1. « 

297 295,6 
208 2 96. 



297.0 
298 . t i 



20,6 
30,7 
20.8 
20.9 
27.0 
27.1 
27.3 
27.1 
27.4 
27,;, 



27,5 
27.6 
6 27.7 
27.8 
27.9 
6 2B.0 
6 26. 
28.2 
28,3 
28,4 



28, 4 
28.0 
28.7 
28.8 
26.9 
29.0 
20 . I 
29.2 
29.3 
29.4 
LmT 



- 



TABLE I 

Difference of Latitude and Departure for | Point 



Put | Lit* 



1| 01.0 

2] 02,0 
03.0 
04.0 
04. 

05,0 

06.9 

07. n 

08. I 

09. ii 



u 

12 

13 
II 

Id 



16 15,8 



17 

18 
10 
20 



21 

22 
23 
24 
25 
26 
31 
2^ 
211 
SO 



31 
32 
32 
34 
35 

31 i 

37 
SB 
30 
40 



II 

12 

ii 

45 
46 
47 
II 
40 
50 



61 

62 
63 

M 

55 
6ft 
57 
68 
60 
00 
Dm 



11,0 
12,0 
13.9 
14, 6 



16.8 
17.8 
18.8 



20- 

21. 8 

22.8 

23.7 

24.7 

25.7 

26.7 

27-7 

28.7 

29.7 



30.7 
31,7 

32. ft 

33. G 

34. n 

35.6 
36, G 
37. 
38.0 
30, ft 



50.6 
61*4 
£2.4 
53.4 
64.4 
55,4 
50,4, 
67.4 
5S.4 
50.4 



Dep. 



00.1 

oo, a 

00 . J 

00.9 
01 .0 
01,21 
01.3J 
01.51 



01, ft 
01,8 
01.0 
02,1 
02.2 
02.3 
02.5 
02.6 
02.8 
02.0 



031 
03,2 
03.4 
03.5 
03.7 
03.8 
04.0 
04.1 

04.4 



04.fi 
04.7 

04. B, 
05.0 
05.1 
05,3 
05.4 

05. G 
05.7 
05.0 



ft 116. 
G 06.2 
06.3 
06.5 
00,0 
06. S 
06.0 
07,0 
07.2 
07. 3 



Diat 



61 

62 
03 
64 
65 
60 
67 
08 
69 
70 



71 

72 
73 
T4 
75 
Tri 
77 
7H 
79 
80 



81 
h2 
83 
84 
86 
80 
87 
88 
80 
00 



01 

02 
03 
94 
05 
96 
97 
08 
00 
100 



104 
105 



LaU I Dep. 



an, 3 
61.3 
62.3 
03.1 
64.3 
05.3 
66.3 
67.3 
68.3 
00.2. 



09.0 
00,1 
00.2 
00,4 
cm.. 5 
09,7 
•0*8 
10 . 
10.1 
10.3 



70,2 
71.2 
72.2 
73.2 
74.2 
75,2 
76,2 
77,2 
78.1 
79.1 



80.1 
81.1 
82.1 
83.1 

Hi. | 

85.1 
86,1 
87.1 
88.0 

No.n 



oo.o 

91.0 

02,0 

03.0 

04.0 

03.0 

06, 

06.0 

97,9 

08,0' 



101 99-9 

102 100. l> 
103 10 I. 

102.9 
103.0! 

106 104.0 

107 105.8 

108 lOft.H 
TOO 107. h 
110 108.8 



111 109.8 

112 110,8 

113 111-8 
114112,8 
115 113,8 
110114,7 
117 115.7 
118116. 7 




10.4 
10.6 
10,7 
10,0 
1 1.0 
11.2 
LI . 3 
11,4 
11.6 
11,7 



Dint 



11.0 
12.0 
12.2 

12.3 
12,5 
12, G 
12.8 
12.9 
13.1 
13.2 



13.4 
13.5 

r;i.7 

13.8 
13,9 
14,1 
14,2 
14,4 
14,5 
14,7 



14.8 
15.0 
15.1 
15,3 
15.4 
15,6 
15.7 
15.0 
16.0 
16.1 



16.3 
16.4 
10.6 
10,7 
16,9 
17.0 
17.2 
17. 3| 
17,6, 
17,6. 



Ut, 



121 



119.7 
122120.7 
123121.7 
124 122,7 
125123.7 
12ft 124.0 
127 125,6 
12* I26,ftj 



129 
1311 



131 120.6 

132 L3U.G 

133 131.6 
131 132 -6 

135 133.5 
136134.5 



137 



11813**1 



131- 
140 



137.5 
138. 



141 



m i 10.5 

143 111.5 

144 U2.4 



145 



164 
16f 



171 



177 



170 
180 



Lit. 



Dep. DUt Lat. 



127.01 
128.6 



17, 8| 

17.0! 
leal 

18.2 
18,3 
18. 5 
18.6 

18.0 
19,1 



19,2 
19.4 
10. 5 
10.7 
10,8 
20.0 
20.1 
20.3 
20.4 
20 , 5 



139.5 



I 13.4 



146 144.4 

147 145.4 
148146.4 
140147.4 
150 148.4 



151 140.4 

152 150,4 

153 151.3 
L54 102.3 

155 153.3 

156 154.3 

157 155.3 

158 156.3 
I5*J 157.3 
160 15*. 3 



161 150.3 

162 160.3 
103161.2 

102.2 
IG3.2 
166104.2 
167 105,2 
16*166.2 

100107 .2 

17M Lfth.2 



17U69.2 
172170.1 
173171.1 



172.1 



175 173.1 

176 174.1 



175.1 



17* 176,1 



177.1 
178.1 



Dist Dep,_ 



20.7 
20.8 
21.0 
21.1 
21 .3 
21.4 
21.0 
21.7 
21.9 
22.0 



22.2 
22, a 
22,5 
22.6 
22.7 
22.0 
23,0 
23.2 
23.3 
23.6 



23.0 

23, B 

23.0 

24, 

24.2 

34*4: 

21. 

21.7 

24.8 

24.0 



25.1 

26,2 

25. 

26.5; 

25.7 

25.8 

26.0 

26.1 

20.3 

26.4 



1*1 179,0 
182 180.0 
183181,0 
184 182,0 
186183. fl 
186184.0 
1*7 |K5.0 
188180,0 
180187,0 
190 187.0 



ISM !**.<> 

102 IS9.1» 

103 106,9 
194 101.9 

102.0 
190193.0 

197 104. S 

198 195.9 
199 106. B 
200 107. h 



201 198.* 

202 100. b 

203 200 > 

204 201,* 

205 202 .s 
20ft 203. h 
207 21 Mi* 
20* 205. hi 
209 200.7 
210207.7 



211 208,7 

212 200.7 
213210.7 
214211.7 

215 212,7 

216 213.7 

217 214,7 
218215.6 
219216. ft 
220 217.6 



221218.0 

222 210.0 

223 220.fi 
224.221.6 
225 222.6 
£ 2ft 22 3.0 
227 224.5 
22h|225.5 

126.5 
2301227,5 




;Dep. 



2ft. Gl 
26.7 
20. 9 
27 . 1 1 
27.2 
27.3 
27.4 
27 . G 
27.71 
27. 1 



28.0 
2H.2 
2H.3 
28.6 
28.6! 
28.8 
2*. 9 
29! 
20.2! 
29, i 



20.5 
29,6 
29, H 
29,9 
30, 1 
30.2 
30.4 
3G.5 
30.7 
30.8 



31,0 
31.1 
31.3 
31.4 
31.6 
31.7 
31.8 
32. 
32.1 
32.3 



221 
232| 
233 230.5 
231 231 ,5! 

235 232.5] 

236 233.4 

237 23 1 1 

238 235.4 

239 23ft, \ 

240 237.4 



Uf, Pi-it Thip, 



32.4 
32.6 
32.7 
32.0 
33.0] 
33.2 
33.3 
33.5 
33.6 
2^.h 

Ml 

34.0 

34.2 

3431 

34.6 

31. ft 

21. h 

34.0 

35.1 

35.2 



1)JH[ L;tt. 

TTl 23- . 1 

242 239,4 

243 240,4 
2 J i!241. i 
V1V212. t 
24^243.3 
24T 241.3 
2-lN245,3 
2 10 21 li, 3 
25ft | 247.3 
251 248.3 

2.12 240.3 

2.13 250,3 

254 251.3 

255 252.2 
250 253.2 

257 264.2 

258 255,2 
250256,2 
200 257.2 



2Gl|25S,2 
262 250,2 
20326;), 2 
2ft 1 201 . 1 
205 202. 1 
2ftft 203,1 



20S 205 . 1 
209 266.1 
270 267. 



204.1 



271 268,1 

272 2611,1 

273 270. 

274 271,0 
^15 2:2.1; 
2762*1 3 .0 

277 274.0 

278 275.0 

279 276.0 

280 277.0 



281278.0 
282 270.0 
2H3 270.0 

284 2*0.9 

285 281 .0 
280 282.0 

287 283.0 

288 284.0 
280 2*5.9 
290 280.0 



291 



2*7,0 



292 2rt*.S 



293 
294 

203 
29ft 
29- 



fh-t 



Dep. 

36.4 

34.5 

35.7 

35.8 

3ft. 

36. 1 

36.2 

36.4 1 

30.5 

36.7 

30,8 

37,0 

3T.I 

37.3 : 

37.4 

37.6 

37,7 

37.0 

38.0 

38,2 



38.3 
3h . 1 
38.0 
38.7 
38,0 
39,0 
302 
30.3 
39.5 
30,6 



39.8 
39.0 
40. t 
40.2 
40.4 
40.5 
40.6 
40.8 
40 .0 
41.1 



412 

41.4 

41.5 

41.7 

41.8 

42.0 : 

42.1 

42.3 

42.4 

42.0 



2H , 8 
200,8 
201 .8 
202. R 
293.8 
29*1291* 
200 295.5- 
300 290.8 



42.7 
42.0 
43.0 
13.1 
43.3 
43.4 
43.6 
43,7 
43,9 
44,0 



Ut. 



For ?i Poiiite, 



4 TABLE I. 

Difference of Latitude and Departure for 1 Point. 



Diat 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Ltt. 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lai. 


Dep. 


1 


01.0 


00.2 


61 


59.8 


11.9 


121 


118.7 


23.6 


181 


177.5 


35. 3 


341 


286.4 


47.0 


2 


02.0 


00.4 


62 


60.8 


12.1 


122 


119.7 


23.8 


182 


178.5 


35. 5 


242 


2*7.4 


47.2 


8 


02.0 


00.6 


63 


61.8 


12.3 


123 


120.6 


24.0 


183 


179.5 


35.7 


248 


288.1 


47.4 


4 


03.0 


00.8 


64 


62.8 


12. 5j 


124 


121.6 


24.2 


184 


180.5 


35.9 


244 


230.3 


47.6 


5 


04.9 


01.0 


65 


63.8 


12.7: 


125 


122.6 


24.4 


185 


181.5 


36.1 


245 


240.I 


47.8 


6 


05.9 


01.2 


66 


64.7 


12.9; 


126 


123.6 


24.6 


186 


182.4 


86.3 


246 


241.3 


48.0 


7 


06.9 


01.4 


67 


65.7 


13.1 


127 


124.6 


24.8 


187 


183.4 


36.5 


247 


242.3 


48.2 


8 


07.8 


01.6 


68 


66.7 


13.3 


128 


125.5 


25.0 


188 


184.4 


36.7 


248 


242.2 


48.4 


n 
V 


Aft 


ni u 

Ul .n 


AO 


l>7 .7 


la. 9 






9K 9 


low 


lOO *<1 


SO . U 


Z4V 


Z44.3 


48.6 


10 


09.8 


02.0 


70 


68.7 


18.7 


ISO 


127.5 


25.4 


190 


186.4 


37. 1 


250 




AO. A 

48.8 


11 


10.8 


02.1 


71 


69.6 


13.9 


131 


128.5 


25.6 


191 


187.3 


87.3 


241 


240.3 


49.0 


12 


11.8 


02.3 


72 


70.6 


14.0 


132 


129.5 


25.8 


192 


188.3 


37.5 


252 


247.2 


40.2 


13 


12.8 


02.5 


73 


71.6 


14.2 


133 


130.5 


26.0 


193 


189.3 


37.7 


25S 


248.1 


40.4 


14 


13.7 


02.7 


74 


72.6 


14.4 


13-1 


131.4 


20.1 


194 


190.3 


37.8 


254 


240.1 


49.6 


15 


14.7 


02.0 


75 


73.6 


14.6 


135 


132.4 


26.3 


195 


191 .3 


38.0 


255 


250.1 


40.7 


16 


15.7 


03.1 


76 


74.5 


14.8 


136 


133.4 


26.5 


196 


192.2 


38.2 


256 


251.1 


40.9 


17 


16.7 


03.3 


77 


75.5 


15.0 


137 


134.4 


26.7 


197 


193.2 


38.4 


257 


252.1 


50.1 


18 


17.7 


03.5 


78 


76.5 


15.2 


138 


135.4 


26.9 


198 


194.2 


38.6 


258 


253.0 


50.8 


IO 


1ft A 


U«i f 




VI ft 
1 l iO 


15.4 


14a 

lajf 


ISA 1 
1«0 • a 


•27 1 


199 


195 .2 


3o.O 


9AO 


<S*< 4 n 


50.5 


20 


19.6 


03.9 


80 


78.5 


15.6 


140 


137.8 


27.3 


200 


196.2 


39.0 


260 


*wO . 11 


50.7 


21 


20.6 


04.1 


81 


79.4 


15.8 


141 


138.3 


27.5 


201 


197.1 


39.2 


261 


256.0 


50.9 


22 


21.6 


04.3 


K2 


80.4 


16.0 


142 


139.3 


27.7 


202 


198.1 


39.4 


262 


257.0 


51.1 


23 


22.6 


04.5 


83 


81.4 


16.2 


143 


140.3 


27.9 


203 


199.1 


39.6 


263 


258.0 


51.8 


24 


23.5 


04.7 


84 


82.4 


16.4 


144 


141.2 


28.1 


204 


200.1 


39.8 


264 


258.9 


51.5 


25 


24.5 


04.9 


85 


83.4 


16.6 


145 


142.2 


28.3 


205 


201.1 


40.0 


265 


25Q.0 


51.7 


26 


25.5 


05.1 


86 


84.4 


16.8 


146 


143.2 


28.5 


206 


202.0 


40.2 


266 


260.g 


51.9 


27 


26.5 


05.3 


87 


85.3 


17.0 


147 


141.2 


28.7 


207 


203.0 


40.4 


267 


261 .0 


52.1 


28 


27.5 


05.5 


88 


86.3 


17.2 


118 


145.2 


28.9 


208 


204.0 


40.6 


268 


262.9 


52.8 




9*1 4 


UO . f 


uo 
By 


07 .3 


IT f 
1/ .'1 




140. 1 


•>o 1 


9AA 


205 .0 


40.8 




4U3.8 


52.5 


30 


29.4 


05.9 


91) 


88.3 


17.6 


150 


147.1 


29.3 


210 


206.0 




270 


. o 


©2T.7 


31 


30.4 


06.0 


91 


89.2 


17.8 


151 


148.1 


29.5 


211 


207.9 


41.2 


271 


265.8 


52.9 


32 


31.4 


06.2 


92 


90.2 


18.0 


152 


149.1 


29.7 


212 


207.9 


41.4 


272 


266.8 


53.1 


33 


32.4 


06.4 


93 


91.2 


18.1 


153 


150.1 


29.9 


213 


208.9 


41.6 


273 


267.8 


53.3 


34 


33.3 


06.6 


94 


92.2 


18.3 


154 


151.0 


30.0 


214 


209.9 


41.8 


274 


268.7 


58.5 


35 


34.3 


06.8 


95 


93.2 


18.5 


155 


152.0 


30.2 


215 


210.9 


41.9 


275 


269.7 


53.6 


36 


35.3 


07.0 


96 


94.2 


18.7 


156 


153.0 


30.4 


216 


211 .9 


42.1 


276 


270.7 


58.8 


37 


36.3 


07.2 


97 


95.1 


18.9 


157 


154.0 


30.6 


217 


212.8 


42.3 


277 


271.7 


54.0 


38 


37.3 


07.4 


98 


96.1 


19.1 


158 


155.0 


30.8 


218 


213.8 


42.5 


278 


272.7 


54.2 


311 


* 


AT H. 


99 


97.1 


1 O Q 


1 50 


lOu ■ v 


1 1 A 

ol . U 


OIO 


£14 *o 






Atl 9 .O 


54.4 


4U 


39.2 


07.8 


100 


98.1 


19.5 


160 


156.9 




220 


215.8 


42.9 


280 


274.6 


04.0 


41 


40.2 


08.0 


101 


99.1 


19.7 


161 


157.9 


31.4 


221 


216.8 


43.1 


281 


275.6 


54.8 


42 


41.2 


08.2 


102 


100.0 


19.9 


162 


158.9 


31.6 


222 


217.7 


43.3 


282 


276.6 


55.0 


43 


42.2 


08.4 


103 


101.0 


20.1 


163 


159.9 


31 .8 


223 


218.7 


43.5 


283 


277.6 


55.2 


44 


43.2 


08.6 


104 


102.0 


20.3 


164 


160.9 


32.0 


224 


219.7 


43.7 


284 


278.5 


55.4 


45 


44.1 


08.8 


105103.0 


20.5 


165 


161.8 


32.2 


225 


220.7 


43.9 


285 


279.5 


55.6 


46 


45.1 


09.0 


106 


104.0 


20.7 


166 


162.8 


32.4 


226 


221.7 


44.1 


286 


280.5 


65.8 


47 


46.1 


09.2 


107 


104.9 


20.9 


167 


163.8 


32.6 


227 


222.6 


44.3 


287 


281.5 


56.0 


48 


47.1 


09.4 


108 


105.9 


21.1 


168 


164.8 


32.8 


228 


223.6 


44.5 


288 


282.5 


56.2 


Af\ 
4!# 


A& 1 
4D. 1 


AO A 
VII. U 


109 


106.9 




169 


165.8 


0diU 


229 


224.6 


AA 7 
44.7 






KAX A 

off .4 


50 


49.0 


09.8 


110 107.9 


21.5 


170 


196.7 


33.2 


230 


225.6 


44.9 


290 


284.4 


56.6 


51 


50.0 


10.0 


lll!l08.9 


21.7 


171 


167.7 


33.4 


231 


226.6 


45.1 


291 


285.4 


56.8 


52 


51.0 


10.1 


112109.9 


21.9 


172 


168.7 


33.6 


232 


227.5 


45.3 


292 


286.4 


57.0 


53 


52.0 


10.3 


113110.8 


22.0 


173 


169.7 


33.8 


233 


228.5 


45.5 


293 


287.4 


57.2 


54 


53.0 


10.5 


114111.8 


22.2 


174 


170.7 


34.0 


234 


229.5 


45.7 


294 


288.4 


57.4 


55 


53.9 


10.7 


115112.8 


22.4 


175 


171.6 


34.1 


235 


230.5 


45.9 


295 


289.3 


57.6 


56 


54.9 


10.9 


116113.8 


22.6 


176 


172.6 


34.3 


236 


231.6 


46.0 


296 


290.3 


57.7 


57 


55.9 


11.1 


117|114.8 


22.8 


177 


173.6 


34.5 


237 


232.5 


46.2 


297 


291.3 


57.9 


58 


56.9 


11.3 


118|115.7 


23.0 


178 


174.6 


34.7 


238 


233.4 


46.4 


298 


292.3 


68.1 


59 


57.9 


11.5 


119 


116.7 


23.2 


179 


175.6 


34.9 


239234.4 


46.6 


299 


293.3 


58.8 


60 


58.8 


11.7 


120 


117.7 


23.4 


180 


176.5 


35.1 


240 235.4 


46.8 


300 


294.2 


58.5 


Dist ' Dep- 


Ltt. 


Dist 


Dep. 


Lat. 


Dist 


Dep. 


Let. 


Dist' Dep. 


Ltt. 


Dist 


Dep. 


Lat. 



For 7 Points. 



TABLE t 

Difference of Latitude and Departure for 11 Point. 



I 

2 

4 

5 
C 
7 
& 

10 



11 
12 
13 
14 
15 
1G 
17 
IB 
19 
20 



21 
11 
23 
21 
la 
26 

27 

IS 
29 
30 



31 

11 
33 
34 
35 
30 
37 
38 
3 r J 
Hi 

42 
43 
41 

45 
46 
47 
is 
40 
50 

~51 
52 
51 
64 
55 
56 
57 
58 
59 
60 



Ut, 



01,0 
01.9 
02.9 

04. o 

05. & 
06.8 
07.8 
fit*- 7 
09,7 



10,7 
11.6 
12.6 
13. G 
14.6 
15.5 
1G.5 
17.5 
18.4 
19.4 



20.4 
21.3 
22.3 
23.3 
21.3 
2a. 2 
SO. 2 
27*2 
28.1 
29.1 



30. 
31.0 
32.0 
33.0 

35.0 
30,0 
37.8 
38. S 



39.8 
40.7 
41.7 
42.7 
43.7 

44, (i 

45. | 
46,6 
47.5 
48.5 
40*5 
50.4 
61.4 
52.4 
53.4 
6 I . 3 
55.3 
56.3 
57*2 
58.2 



Dep. 



Dep. J) 



00.2 
00.5 

00. 7 
01,0 
01.2 
01.5 
01.7 

01. f> 
02.2 

02. J 



61 



05 
06 
67 
68 
69 
70 



02.7 

DM 

03.2 

03.4 

03.6 

03.9 

04. 

04.4 

04.0 

04,9 



05.1 
05.4 
05.0 
05.8 
06.1 
06,3 
06,0 
06.8 
07.1 
07.3 



07.5 

07.8 

08.0 

08. 3; 

08.5 

(18.8 

09,0 

0U.2 

09.5 

00.6 



10.0 
10.2 
10. 5 
10*7 
iO.O 
11.23 
11.4 
11.7 
11.0 
12.2 



12.4 

12.6 

12,9 

13. 

13, I 

13.6 

13.0 

14.1 

14.3 

14.6 



71 
72 
73 
74 
75 
70 
77 
78 
7y 

80 



81 

82 
83 
84 
85 
86 
87, 
88 
89 
00 



91 

92 
93 
94 
95 
96 
97 
9* 
90 
lOil 



Lat. 



101 
102 
103 
104 

105 
100 

107 



111 

U2 
113 
114 
115 
116 
117 
118 
110 i 
220 
Dist 



59.2 
60.1 
61.1 
62.1 
63.1 
64.0 
05,0 
66.0 
60.9 
67.9 



68.9 
0O.9 
70. 8 
71.8 
72.8 
73.7 
74.7 
75.7 
76.6 
77.6 



78.6 
70.6 
80.5 
81.5 
82.5 
83.4 
84.4 
85*4 
80,3 
87.3 



8 a. 3 
80.3 
90.2 
91.2 
02,2 
93.1 
04.1 
05.1 
96.0 
07.0 



08,0 
99,0 
91), 9 
100.9 
101.9 
102,8 
103.8 
104.8 
100 105.7 

no 100.7 



107.7 
108.7 
109.6 
110,6 
111.6 
112.5 
113.6 
114.6 
15.4 

no, 4 

Dip! 



Dep. 



14.8 

15.1 
15.3 
15.6 
15.8 

10.0 

16.3 
16.5 
16.8 
17.0 



17.3 
17.5 
17.7 
18.0 
18.2 
18.6 
18.7 
19.0 
10.2 
19.4 



10.7 
19.9 
20.2 
20.4 
20.7 
20.9 
21.1 
21.4 

1\A\ 

21,9 



22.1 

22.4 

22.6 

22.8 

23. 

23.3 

23.6 

23.8 

24.1 

ll.li 



24.5 
24.8 
25.0 
25.3 
25.5 
25.8 
26.0 
26.2 
26.5 
26.7 



27 J> 
27.2 
27.5 
27.7 
27.9 
28.2 
28.4 
28.7 
28. 9 
129. 2 



Lot. 



121 
122 
123 



121 lit) 



lit* 

127 
128 
129 
130 



131 



111 I'JH 

133 129 



134 
135 
136 
137 
138 
130 
140 



14 

I 12 

143 

IH 

145 

146 

147 

UN 



149 144 



150 



151 
152 
153 
154 
155 
150 
157 



101 

162 
103 
164 
165 



167 
168 



DUt 



117. 
118. 
119, 



121 

122. 
123. 
124. 
1 25 
126. 



127. 



130 
131 
31, 
132 
133 
114 
135 



136 

137, 
118 
139 
146 
141 
i M 
143 



145.5 



MO. 5 
147.4 
48.4 
149.4 
150.4 
151 .a 
152.3 

158 153.3 

159 154.3 
100 155.2 



156 
167 
158 
159 
160 



166 161 



li;<> 103 
170 



I 



I) 


9 

164.0 



162 
163 



171 

172 166 
173 
174 
175 
176 
177 
178 
179 
ISO 



165.9 
.9 
167.8 
168.8 
169.8 
170.7 
171.7 
172.7 
173,6 
174. 



Dep. 



Dap. 



29,4 
29.6 
29.9 
10. 1 
30,4 
30.6 
30.0 
31.1 
31.3 
31.6 



31. 

32,1 
32.3 
32.6 
12.8 
33,1 
33.3 
».£ 
33.8 
34.0 



34.3 
34.5 

34. B 
35,0 
35,2 
15.2 
35.7 
36.0 
36.2 
30.5 



36, T 
36.0 
37.2 
37.4 
37 .7 
37,9 
38.2 
38.4 
38.6 
38.9 

39.1 
39.4 
39.6 
39.0 
40.1 
40.3 
40.6 
40.8 
41.1 
41.3 



41.6 
41.8 
42.0 
42.3 
42.5 
42.6 
43.0 
43.3 
43.5 
43.7 



Ut. 



Dist Lit. Dep. [but 



175.6 
176.5 
177,4 
178.5 
170,5 
180.4; 
181.4, 
182.4 
189183.3 
190184.3 



181 

1*1 

183 
184 
185 
186 
187 
185 



191 

192 



193 187 



194 

185 



196 190 



197 

199 
200 



191, 
192. 
193, 
194. 

195. 
196, 
196, 
97, 
9*, 
99, 
200, 



21 

212 
213 
214 
215 
216 



219 
220 



221 

m 

223 
224 
225 



228 



23ii 



1A\ 



Dbt 



185, 
186, 



188 
189 



201 

an 
203 
204 
205 
206 
207 
208 

209 202, 

210 203. 



204.7 
205.7 
200.6 
207.6 
208.6 
200.5 



217210.5 
21H21I.5 



1\2..> 
213.4 



21 J. 4 
215.4 
216.3 
217.3 
218.3 



220 219,2 
227 220,2 



221.2 



229 222.2 



223.1 



221.1 
.1 

226.0 
227.0 

WM 
.9 

220.9 

238 230. & 
231.8 
232.8 



232 225. 
233 
234 
235 
236 228. 
237 



239 
240 



Dilt. 



44.0 
44 . „' 
44.5 
44.7 
45.0 
45,2 
45.4 
45.7 
45.9 
4u,l 



46.4 

46.7 

46.9 

47,1 

47.4 

47.6 

47.9 

48. 

48.4 

48.6 

4878 

49. 

49,3 

49.6 

49.8 

50.1 

50.3 

60,5 

50.8 

51.0 



51,5 
61,5 
51.8 
52.0 
53.2 
62,5 
62.7 
6S.0 
63.2 
53.5 



61.7 
53.9 
54.2 
54.4 
54.7 
54.9 
55.2 
55.4 
65.6 
56.0 



50. I 
56.4 
58. 6 
50.9 
57.1 
57.3 
57,6 
57. H 
58.1 
68. S 



241 
111 



233. a 
234,8 



243 235,7 

1.7 



245 237.7 

246 238.6 



247 
248 
249 
2j(I 



261 
252 
253 



LaU Dep. 



239.6 
246.6 
2ll.fi 
242,5 



213,5 
241.5 
245.4 

254 216.4 

255 217.4 
250 21H.3 



257 
258 
259 



249.3 
2.V1.3 
251.3 



2ftH(. r i2,2 



253.2 



68.6 
58.8 
59.0 
50,3 
59,5 
59.8 
60.0 
60.3 
00.5 



261 

262 254.2 

263 255.1 



264 



256.1 



205, 257 . 1 



206 
261 
268 



258.0 

j259.0 
260.0 



269 201 .0 



270 



261,9 



27 
272 
271 
274 
275 



202.9 
263.9 
264,8 
265.8 
266.8 



270 267.7 



277 
278 
279 



268,7 
269.7 
'270.7 
•271.6 



2*4 
285 



291 

292 

293 

294 

295 
296 
297 
298 
209 
300 



281 272.6 

282 271.6 

283 271,5 



275.5 
276.6 



280 277 .4 

287 278.4! 

288 270.4 
2S9 280. 1 



281,3 



282.3 
283.3 
284.2 
285.2 
286.2 
287,1 
288.1 
289.1 
290. J 
291 .0 



61.0 

61.2 

61.5 

61.7 

62.0 

62.2 

62,5 

62.7 

62.9 

62,2 ; 

Ii3 . i 

63,7 

63,9, 

61.2 

64.4 

64.6 

64.9 

65.1 

65.4 

65.6 



65,9 
66.1 
66.3 
68.6 
00.8 
67.1 
67.1 
67.6 
67.8 
68.0 
68~3 
66.5 
68.8 
69.0 
69.3 
69.5 
69.7 
70.0 
70,2 
79.5 



70,7 

71,0 1 

712 

71.4 

71,7 

71,9 

72.2 

7*. 4 

72.7 

72,!* 



Liit. 



For 6| Points. 



TABLE L 

Difference of Latitude and Departure for \\ Point, 



Di*t 

1 

I 

•» 

I 
o 

7 
s 
9 

1 1 H 



11 

12 
13 
14 

15 
10 
17 

is 

111 
20 



21 
23 
23 
21 
26 
26 
27 
28 
29 
30 



31 
32 
33 
31 
35 
36 
37 
3s 
39 
40 



41 
12 

4a 
ii 

45 
It) 
47 
48 
49 
50 

51 
62 
53 
54 
55 
56 
57 
68 
59 
GO 



Di*t 



Lit. 



Dep. 



01.0 
01.9 
02.0 
03, s 
04.8 
05.7 
06*7 
07.7 

IKI.fi 



Diat Lat 



10.5 
11.5 
12.4 
13.4 
14.4 
16.3 
16.3 
17.2 
18.2 
10.1 



29 
2L 

22.0 
23.0 
23*9 
24,9 
26.8 
26.8 
27 .8 
2S.7 



00.3 
00.6 
00.9 
01.2 
01.5 
01.7 
02.0 
02.3 
02.6 
01.0 



01 
01 
02 
N 

01 
OJ 

04 
05 
05.5 
05. s 



06.1 
00,4 
06.7 
07.0 
07.3 
07.6 
07.8 
08,1 
08.4 
08,7 



20.7 
30.6 

31 .o 

32,5 

31.5 
35.4 
36.4 
37.3 
3s. 3 



39.2 
40.2 
41.2 
42.1 
43.1 
Mi] 
15.0 
i t ,9 
46.9 
47.9 

48.8 
40. ft 
50.7 
51.7 
62.6 
63.6 
54.6 
55.5 
50. 5 
57.4 



09.0 
09.3 
09-0 
09.9 
10.2 
10.5 
10.7 
11.0 
11.3 
11.6 



U.9| 
12.2 
12.5 
12, s 
13.1 



Lut. 



61 
62 
63 
01 
65 
60 
67 
66 
69 
70 



58.4 
59,:* 
60.3 
61.2 
62.2 
63.2 
64.1 
65.1 
66.0 
07.li 



71 67.9 
T2 68.9 
69.9 
70.8 
71.8 
72 
73 
74 
75 

76.0 



73 
74 
75 
76 
77 
78 
79 
80 



91 

92 
93 
04 
9."> 
90 
97 
98 
99 
J 00 



101 
102 
103 
104 
105 



107 
IMS 



1 m 



1 I I 



115 
110 
117 



77.5 
78.6 
79.4 
so. 1 
61.3 
82.3 
83.3 
84.2 
85.2 
86.1 



87 

88.0 
89.0 
90.0 
90.9 
01.9 
92.8 
93. 8 
94.7 
96.7 



06.7 
97.6 
98,6 
99.5 
100.5 



100 101 .4 



102. 1 

103.4 



109 1U4.3 



105.3 



106.2 
.2 



112107 
1 13 Mi- 
lit 109.1 
■ If) 
111*0 
112.0 
118112.9 
I 111 H3.9 
120 114.8 



l)*p. 



D«p. 



17.7 
18.0 
18.3 
18,6 
18.9 
19.2 
19.5 
19.7 
20.0 
20.3 



20.6 
20.9 
21 .2 
21.5 
21.8 
221 
22.4 
22.6 
22.9 
23.2 



23,5 
23.8 
24.1 
24. 1 
24.7 
25.0 
25.3 
25 . 5 
25.8 
26.1 



26 

20.7 

27.0 

27.3 

27.6 

27.9 

2*. 2 

28.5 

28.7 

29.0 



Dint Lut. 



29.3 
2(1.6 
29.9 
30.3 
30.5 
30 . s 
31.1 
31.4 
31.6 
31.9 



32.2 

32.61 

32. H 

33. 

33.4! 

33,7 

34.0 

34.3 

34.6 

31. H 



Lut 



121 116.8 
122116.8 

123 117-7 

124 I IK. 7 

125 U9.6 
120 120.0 



127 



121. > 



128 122.5 
129123.5 
130 121 1 



131 12 5, 1 

132 120.3 

133 127.3 

134 128.2 

135 129.2 

136 130.1 
137131.1 
138132. 

139 133.0 

140 134.0 



151 



153 
154 

155 



Mil 



141 134.9 

142 135.9 

143 136.8 

144 137.8 

145 138.8 
146139.7 

147 140.7 

148 141.6 
149142.6 
150 143.5 



Dep. 



35.1 

35.4 

35. 

36.0 

36.3 

30.0 

36.9 

37.2 

37,6 

37.7 



Dint Lat 



3M.0 

38.3 
38.6 
3s. o 
39.2 
39.5 
39.8 
40.1 
40.4 
40.6 

40.9 
41.2 
41.5 
41 .v 
42.1 
42.4 
42.7 
43,0 
43.3 
43.5 



Ml. 5 



152 145.5 



146.4 
147.4 
148.3 
166 149.3 
157 150,2 

158 151.2 

159 152.2 
100 153.1 



154.1 



102 155.0 

163 166.0 

164 150. 9 
105 15 7.9 
166158.9 
167 169.8 

10S 169. M 

169 161.7 
170 | l62.7 l 
1711163.6. 
172164.6 



!3.s 
44.1 
44.4 
44.7 
45.0 
45.3 
45.6 
45.9 
46.2 
46.4 



173 



165.0 



174 166.5 



175 
176 



178 



167. 5 
168.4| 



177 169.-1 



170.3 



179171.3] 
180 172.3 



46.7 
47.0 
47.3 
17.0 
479 
48.2 
-is, 5 
48.8 
49. l[ 
49.4 
~4976 
49.9 
50.2 
50.5 
50.8 
51.1 
51,4: 
51.7 
62,0 
52,3 



Diat] Dep. I Lfit. 



181 

183 



D*P- Disi 



173,2 
174.2 
175. 



184 176.1 



IBS 
186 



177.0 
17S.0 



187 179.0 
1SS 179.9 
189 180.9 
isl .* 



191 182.8 

192 183,7 

193 I SI. 7 

194 185. 7 

195 186.6 



190 
197 
198 
199 



200 191.4 



201 

202 
2i»3 



20 1 195.2 



205 



297 
2os 



187.6 
188,5 
Is9,;, 
190.4 



192.3 
193.3 
191 



196,2 



206 197.1 



19S,l 
199.0 

209 200.0 

210 201.0 



211 201.9 

212 202.9 

213 203.8 

214 204.8 

215 205,7 
216200.7 
217 297.7 
21*208.0 

219 209.6 

220 210 



221 211 

222 212.4 

223 213.4 
221214.4 

225 2W 

226 216.3 

227 217.2 
22S 21 S, -2 
229 219,1 
239 22.1.1 



231 221 . I 

232 222.0 

233 223.0 
231 223,9 

235 224-9 

236 225,8 

237 226. S 
23s, 227. s 
239 228.7 
210 229.7 



Diat | Pep, 



52-5 
52.8 
53.1 
53.4 
53,7 
54.0 
64.3 
54,6 
51.9 
55.2 



55.1 
56.7 
56.0 
56.3 
66.6 
66.9 
67.2 
57.6 
67.8 
58.1 



58.1 
58.6 
5S.9 
59.2 
60.5 
69.8 
60 
60.4 
60.7 
61.0 



61.3 
61.5 
61.8 
62.1 
62.4 
62,7 
03.0 
63.2 
63.6 
63.9 



01 

64 

64.71 
65.0 
65.3 
65,6 
05 .9 
66,2 
66 

66.8 



67.1 

67.3 

67,6 

67.9 

68.2 

08.5 

68.8 

69.1 

69.4 

69, 

Lut, 



213 232 
24 1 23;< 



240 235 
217 



25 I 



Lat. 



Dep. 



241 230.6 

242 231.6! 
5 

1*1 
2 1. . aai.* 
4 

236.4 
24N 237.3 
24<> 238.3 
250 23'J,2 



70. 

70 

70.. 1 

70, 

71.1 

71.4 

n.t 

72.n 
72.1 
72. U 



240, 



252 241.2 

253 242-1 

254 243,1 

255 2 14.0 

256 245.0 
245 . 9 

868 240.9 
25*3 217.9 
260^248.8 



261 249 
268 260 
263 251 
264 



252.6 



7«.y 

73.S 
73.4 
73,1 
74.1 
741 
74.6 

75,1 



265 25 It 
260 2T> J 

267 255.5 

268 256.5 

269 257, 

270 258.4 



271 259.3 

272 260.3 

273 2t>l .2 

274 262.2 

275 263.2 

276 264.1 

277 265.1 

278 266.0 

279 2C7.0 

280 267,9 



281 268.9 
2S2 269.0 
283; 270. H 
2M 271 ,s 
285272. 7 
286273.7 
287 1 274. 6 
2881276. 6 
28^276. 6 
290|277.5 



291:278.5 

292 279.4 

293 280,4 

294 281,3 
295282.3 
296283.3 
297 284.2 
298|285,2 

299 2S6.1 

300 287.1 



Diat | Dep. 



75.* 
76.1 
76.1 
76.6 
76 H 
77. J 
77.5 
77, « 
78.1 
78.4 



78.7 
79. «l 
79. i 
79,5 
79-8 
80.1 
80.4 
80.7 
81.0 
St. 3 



81.6 
81,9 
82.3 
82.4 
82.; 
S3. 9 
S3 . 3 
83.6 
83.0 
84.2 



84.5 
84,8 
85.0 
85.3 
85.6 
85.9 
86.2 
86.1 
86.8 
S7.1 



Lat. 



For 6J Points. 



TABLE I. 

Difference of Latitude and Departure for 1| Point. 



Dist 


Lit* 


Dep. 


Dj st 


Lit. | Dtffc 


J 


uo.ii 


00.3 


61 


57.4 


20.6 


a 


01 .9 


00*7 


02 


58.4 


20.9 


i 


02.8 


01,0 


63 


50.3 


11 J 


4 


03.8 


01.4 


64 


60.3 


2! 


5 


04.7 


01.7 


65 


61 ,2 


21. ■ 


ft 


05.7 


02,0 


66 


62. 1 


22*2 


7 


06.6 


02.4 


67 


03.1 


22,6 


8 


07.5 


02.7 


68 


64.0 


22,0 


9 


<m.5 


03.0 


00 


65.0, 


23.3 


ID 


00.4 


03.4 


70 




23.6 


] 1 


10.4 


03.7 


71 


00,9 


Sm 


12 


11,3 


04.0 


72 


07.8 


24,31 


IS 


12,9 


04*4 


71 


68,7 


24.0 


14 


13.2 


04,7 


74 


69.7 


24.9 


15 


14.1 


05.1 


75 


70,6 


35*3, 


10 


15.1 


05.4 


76 


71 .0 


25.6 


17 


16.0 


05 .7 


77 


72.5 


25*9; 


18 


17,0 


00.2 


71* 


73.4 


21 j . 3 


Hi 


17.0 


06.4 


79 


74.4 


26.6 


20 


18.8 


06.7 


m 


75.3 


*7*D| 


21 


Iff, % 


07.1 


si 


70.3 


27.3 


22 


20.7 


07*4 




77.2 


27.6 


23 


21,7 


07.8 


83 


78.2 


28,0 


24 


22.6 


OB. 1 


si 


70, i 


28.3 


25 


23.5 


OK. 4 


85 


80,0 


28.0 


26 


24.5 


OB. 6 


86 


81 .0 


29.0 


27 


25.4 


09. 1 


87 


81.0 


29*3 


2* 


26. t 


00.4 


88 


82.0 


29*7 




27*3 


00, H 


m 


83.1* 


30.0 


30 


28.3 


10.1 


96 


84.7 


30,3 


31 


29.2 


10.4 


01 


85,7 


30.7 


32 


30-1 


10. § 


1»2 


86.6 


31.0, 


33 


:\\A 


11.1 


93 


87.6 


31.3 


34 


32.0 


11 5 


04 


88,5 


31.7 


35 


33.0 


11.8 


1i/, 


80,5 


32.0 


34 


33.0 


12.1 


m 


00,4 


32.3 


37 


34.8 


12.5 


07 


01,3 


32.7 


3h 


35.8 


12. ft 


m 


02.3 


33. m 


39 


36,7 


13.1 


00 


03.2 


33.4 


Ir 


37,7 


13.5 


100 


94.2 


33.7 


41 


38.0 


13,* 


101 


05,1 


34,0 


12 


30,5 


14.2 


102 


96.0 


34.4 


43 


40.5 


14.5 


103 


517.0 


34, 7j 


41 


41.4 


14.8 


104 


07.(3 


35. ! 


45 


42.4 


15.2 


105 


08.0 


35,4' 


46 


43.3 


15.5 


100 


99*8 


35.7 


47 


44.3 


is. m 


107 


100,7 


36.1 


45 


45,2 


16.2 


103101.7 


36. i 


40 


40.1 


16.5 


100|102, 6 


30. T 


50 


47,1 




Mr) 103.6 


37,1 


51 


48.0 


17. 2 


III 164.5 


37.4 


09 


400 


17.5 


112105.5 


37.7 


r>3 


10.1) 


17.9 


113 100.4 


38.1 


54 


59.8 


18,2 


i 114107-3 


38*4 


55 


51. 8 


18.5 


115 168,3 


36,7 


56 


52.7 


18,9 


116100.2 


30.1 


57 


53.7 


11). 2 


117 110.2 


30.4 


58 


54.6 


10.5 


1I811I.1 


39.8 




55,6 


10.9 


110 112.0 


40 H 1 


on 


55,5 


20.2 


120 113.0 


46.4 




Dep. 


Ut. 


Dist Dep. 


Lat, j 



121 113.0 
122114.0 

123 U5.8 

124 110*8 
1S5 111*7 
126118.6 

127 110.6 

128 120*5 
129131.5 
HO 122.4 



Dep, 



Dirt 



40.8 
4L,i 
41.4 
41*8} 
42.1 

42. m 

42.8| 
43. 1 

43. &! 

43* a! 



131 123.3 
132124.3 
133125.2 
134126.2 
133127.1 
136128.1 
137 120,0 
13* 129.0 
139,130.0 
140 131 8 

Til 132. 8 
142^133. 7 
143134.6 

144 135.6 

145 1 36,5 
146137.6 
147138.4 
148139.4 
140140.3 
156 141.2 



151 142.2 
152143.1 

m in.] 

154 145*0 

155 145.0 
156:146.9 
157 147*8 
158 148,8 

159 140,7 

160 150.7 

~I61 lETi 

162 152.5 

163 153.5 
154 . I 
155.4 

166156.3 
167 157.2 
168158.2 
169150.1 

176 166, 1 
"171 161.6 
172161.9 
173162.9 

174 103*8 

175 1 64.8 
176165.7 

177 166.7 
17B 167.6 
170168.5 
180160,5 



44.1 
44.5 

44.8; 
45.1 
45,5 
45,8 
46.2 
46.5, 
46.8 
1 7.2 

~i775 

47 M 
48.2 
48.5 
18.0 
49.2 
49.5 
49, o| 
50 . 2 

"soTo 

51.2 

51.5 
51,0 
52.2 
52. 6 1 
52. d 
53. 2 
53. 6 
53.9 



In S 

165 



Dial D<* 



54.2 
54,6 
54.9 
55.3 
55.6 
55.0 
56.3 
56.6 
56.9 
57, A 



57,6* 
58. o 
58.3 
5H.0 
59.6 
59.3 
59.6 
60.0 
f io . :i 
60.6 



Liit, 



181 



1*2 171 
ls3 172 



184 
185 



187 
188 
180 



Ut, 



17" 



173. 

174. 



1*6 I 7,'j . 



176 
177 
177 

wins 

179.8 
186.8 



101 
102 



190 



103 LSI .7 

194 182,7 
105 183,6 
196184,3 
107 185.5 
I OH 186. 1 



Dtp. 



Hist 



61.0 
61,3 
61.7 
62.0 
62.3 
62,7 
63.6 
63,3 
63.7 
64-0 



187.4 



20o|l88.3 

201 189,3 

202 100.2 

203 191 . 1 
201 102 . I 
2o: f 193,0 

206 194,0 

207 101. 



208 
209 
210 



195.8 
196.8 
197. 7 

211 1 1987 

212 199.6 

213 200 6 
214201.5 
215 2U2. 1 
210 203.4 
2 1 7 20 i . 3 
Jls 265 .3 

219 206.2 
220 | 207.1 | 

221 20* . i 

222 209.0 

223 210.0 
2241210.9 
22,5211 ^0 
226212.8 
227 213.7 
22K214.7 

220 215,6 
230 216,6 



64.4 
64.7 
65.0 
65.4 
65.7 
66.0 
66.4 
66.0 
67 

67,4 

67,7 
68.1 
68.4 
66.7 
60,1 
69*4 
69,7 
70,1 
70,4 
70.8 



71,1 
71.4 
71.8 
72,1 
72.4 
72,8 
73.1 
73.4 
73.8 
74.1 



231 217 5 

232 218.4 

233 210,4 
23122U.3 
235 221.3 
230 222.2 

237 223.1 

238 224.1 

239 225.0 

240 226.0 

Phil psir 



74.5 
74.8 
75.1 
75.5 
75,8 

76. 

76.5 

76,8 

77*3 

77.5 



j Dep. 



211 226,9 

242 227,9 

243 228.8 

244 229.7 

245 230,7 

246 231.6 

247 232.6 
24* 233.5 
249 234.4 
250.235.4 
~2y\ 236.3 
252 237.3 

2 

20 I 231M 

255 240.1 

256 241.0 

257 242.0 
242,9 
243.9 
244 .8 



258 
259 
260 



81.2 
81.5 
81,9 
82,2 
62.5 
82.9 
83.2 
83. 6 
83.0 
84.2 
84.6 
84.9 
85.2 
85.6 
85,9 
86.2 
86.6 
86.9 
87.3 
87.6 



201 246.7 

262 246,7 

263 247,6 

264 248,6 
205211*. 5 

266 250,5 

267 251,4 

268 252.3 

269 253,3 

270 251.2 



77.8, 
78.2 
78*5 ! 
78.8 
70.2 
70.5 
70.8 
80.2 
80.5 
80.9 



271 255.2 

272 256,1 

273 237.0 

274*258.0 

275 258,9 

276 259.9 
277,200,8 
278 261.8 
270 202,7 
28o'263.fi 



281204-0 

282 265,5 

283 266.5 
2H4 267*4 
285 1268, 3 

286 209.3 

287 270.2 
2H8 271.2 
289 272.1 
200 273-0 



201 274*0 
292 274.9 
203j275.9 
294 276.8 
295,277.8 
290 ; 278,7 
207,279. 
298 280 

306 



^282 il 
I'Dep, 



Hi,.! Dhj, 



ft 7 . ii 
88.3 
88*6 
88.9 
89.3 
896 
90.0 
90.3 
90.0 
91.0 



91.3 
91.6 
92.0 
92.3 
92.6 
03.0 
93.3 
93,7 
04*0 
04.3 



94.7 
95.0 
95,3 
95.7 
96.0 
90,4 
96.7 
97.0 
07 , I 
97.7 



08,0 
96.4 
98.7 
99.0 
99.4 
09.7 
1 
4 

100.7 
-1 



6106 
6106 



5 101 



For 04 Points, 



TABLE L 



Difference 01 



DUt Lftt. 



i 

, s 
1 s 
I 

5 
6 
7 
8 
9 

in 

TT 
IS 

13 
14 

15 
16 
If 
18 
ID 
3D 
21 
22 
23 
21 
25 
20 

27 

EH 
29 
10 

31 

32 

3:* 
54 
35 
30 
37 
38 
39 
10 
U 
12 
43 
41 
45 
46 
47 
48 
49 
50 



Si 
52 
53 
54 
55 
56 
fi 

58 
59 



I>iwt 



00*9 
0J.9 
03.8 
03,7 
04,(1 

00,5 
07,4 

08. S 

09 . 'j 



10. 2 
11 .1 
12.0 
12.0 

13.9 
14.8 
15.7 
10.6 
17.0 
18. I 



19. 1 

20.3 

21.3 

22.2 

23. 

24.0 

21.9 

st.i 

20, 8 
27.7 



2S.fi 
29.0 
30 
31.4 
32-3 
33.3 
34.2 
35,1 
30.0 
37.0 



37,9 
38.8 
39.7 
10.6 
41.6 
42.5 
43.4 
44.4 
45.3 
46.2 



47,1 
48.0 
49.0 
49.9 
50.8 
51.7 
52.7 

it pi 

54.5 

55.4 



04.2 
04.6 
05.0 
05.4 
05.7 
06.1 
06.5 

<'0.!> 

(>:. :\ 
07*7 



08.0 

08.4 
08.8 

no. 2 

09.6 
10.0 
10.3 
10.7 
11*1 
11.5 



119 
12.3 
12.6 
13.0 
13.4 
13.8 
11,2 
It. 5 
14.9 
15.3 



15.7 
16.1 
16. 5 

io,* 

17.2 
17.6 
18.0 
18.4 
is.* 
MM 



19.5 
19.9 
20.3 
20.7 
21.1 
21.4 
21.8 
222 
22,6 
23.0 



Dist L*\. 



61 

02 
63 
64 
65 
66 
67 
68 
69 
70 



71 

72 
73 
74 
75 
76 
77 
78 
79 
80 



56.4 
57.3 
58.2 
59,1 

go 

61 

61 .9 

63.8 
64.7 



81 

82 
83 
84 

85 
86 
87 
88 
89 
90 



91 

92 
93 

m 

95 
DC 
117 
98 
99 



100 92.1 



107 
108 



65.0 
66,5 
67,4 
68.4 
69.3 
70 . 2 
71.1 
72. I 
73.0 
73.9 



74,8 
75.8 
TO. 7 
77.6 
78.5 
79.5 
80.4 
81.3 
82.2 
83.2 



84 

85. 

85.9 

86,9 

87.8 

88. T 

89.6 

90 

91 



101 
102 
103 
104 
105 
106 07.9 



23.3 
23.7 
24.1 
24.5 
24.9 
25.3 
¥5.6 
20.0 
26.4 
26. H 



27.2 
27,0 
27.9 
28.3 
28.7 
29.1 
29. 5 

29. y 

30.2 
30.6 



31.0 
11*4 
31.8 
32.2 
32 
32-9 
33.3 
33.71 
34.1 
34. i 



34.8 

35.2 

35.6 

36.0 

36.4 

36. 7\ 

37.1 

37.5 

37.9 

38.3 



93, 
04.2 
95.2 
96, 1 1 
97.0 



121 



122 112.7 46 



98.8 
99.8 
109 100,7 
M 1.6 



111 

] 12 103 
113104 
114 

115 106 
116107 

117 108 

118 100 

119 109 



102,6 

a 

.4 
105.3 
3 
2 
1 
o 

9 



38.7 
39.9 
30.4 
39.8 
1(1.2 
Ki.O 
41 .0 
41.3 
41.7 
12.1 



42.5 
42,9 
43,2 
43.6 
44.0 
444 
44.8 
t5.| 
45.5 
45.9 



123 I 13.6 
121 II 1.6 
125 115.5 
126116.4 
127 117.3 
128118.3 
129119.2 49 
130 120. 1 



131 



132 122 
133122 
131 123 



135 



1 ;S6 I 



137 



13S127 



130 



Mil 129 



141 



1 12 131 



143 

144 
145 



146134 



147 



151 
152 



15 j 



171 

172! 

m 

174 
175 



Lal- 



121 



124 



126 



128 



1110, 



132 
133. 
131 



135 



148 136 
149137 
150 138 



139. 
140, 



i n 

154 142 



I 13 



156144. 
157 145. 
158146. 
159146. 
160 147. 



101 I K.7 

.7 

I0:i 150.6 
151.5 
152. 1 
166153.4 
167 154.3 
155.2 
[56.1 
157.1 



164 
165 



168 J 

169 1 
170 



I .j8 .0 
158.9 
159.8 
160.8 
161.7 
176162.6 

177 163.6 

178 164.5 

179 165. 4 1 

180 166.3 



16. 



i\ 201 



ft? 

;78 

58 
><i 

79 

60 
60 
9 60 
8 61 



Dist Lfli. Beji. 



1st 



182 168. 2 



183 
184 
185 



186 171 .8 

187 172.8 

188 173.7 

189 174.6 
i i m f 7.7,7 



176.5 
177 
178 
179 2 
186.2 
181 
197 18J.0 

198 182.9 

199 183.9 
200181.8 



191 
192 

i9;i 
194 
I 95 
190 



202 186.6 
303 187.6 
188.5 
205 189.4 
190.3 
191.2 
268192.2 
20N 193 , I 
210 194-0 



206 
207 



211 



213 
214 



22 
228 
229 
230 
^31 



239 _ 

23.0 120 110. P 1 45.9 180 166.3 , 68.9 240 221.7 
lST| DiiE Pep. I Lftt. Dist Pep- Liit* 1 DUt Dq». 



107. 2 



169.1 
170.0 
170.9 



185.7 



104,9 



212 195.9 



iuo.h 

197.7 
213 198.6 
216199.6 

217 200 
21 s 201. I 
219 202. It 

3 



221 201.2 

222 205 , 1 

223 206.0 
221 207.0 
227 2:>7.'i 
226 208.8 

209.7 
210.6 
211 -6 
212.5 



69,3 
69.7 
70.0 
70.4 
70. 8 
71 .2 
71 
71.01 
72.3 
72.7 



DUt 



73 

73.5 

73.91 

74.2 

7 i .0 

75.0 

75 .4 

75.8 

76.2 

76.5 



2-11 *J2. 
2 12 22:*. 



2 13 224, £ 
4 



211 

244 



217 
2 is 



76.9 
77.1 
77.7 
78.1 
78.5 
78.8 
79.2 
79,6 
80.0 
80.4 



80 . s 
81.1 

S| .7 

81.9 
82.3 
82.7 
83.0 
83.4 
83,8 
84.2 



84.6 
85.0 
8.7.;; 
85.7 
86.1 
86.5 
86.9 
s7.:t 
87.6 
88.0 



213.4 

232 214.3 

233 215.3 
231 216.2 

237 217. 
236 218,0 

219,0 

238 219.9 
220.8 
221,7 



88.4 
88.8 
89.2 
89.6 
89.9 
90.3 
90.7 
91.1 
91. j 
9! .8 



For (J Points; 



254 



2.><i 



22 7 



2 Hi 227 



22* 

2-2*1 



2 lu 2.10 
27 2.11 



, 1 



2,72 23* 
253 233.7 



27 7 2:$7 
25*238. 
25 i 239 , 
2641 240 , 



23 i 

235 



■ 



2»fi.5 



92 
92 
93 

93 

M. 
94. 
94 J 
95.1 



i* ye 
ye 4 

96.S 
97 
5W 
DB.t 
08.4 
98, T 
90 
99.5 



201 2ii 

26a 242 
203 213 
264 243 
20,7 2U 

mw 

267 24«i 

268 217 

269 218 

270 249 



271 250 

272 251 

273 252 

274 253 

275 254 

276 255 

277 255 

278 256 

279 257 
2S0'2«-,8. 



. 1 



100.3 

loo. a 

101 

161 

161 ,« 

162.1 
102. (i 
5 162.0 
5 103.3 



4 103.7 
3 104.1 
104.5 
Hll,9 
105 .t 

o ior>. n 

910$.* 
8 106.4 
8 106,8 
7 107,2 



281 259, 
2*2 20tl , 
a-Mi 201 



281 

2S7 



202, 



2*0 2(^4 



287 



290 



207 



28*206, 
289 207 , 



267 .9 



291 208 

292 269 

293 270 

294 2 

295 272 

296 273 

297 274 

298 275 

299 276 

300 277 



Dial I Dep. Lot 



107.5 
107,2 

I OS . 7 
109.1 
109,5 

109.8 
110. % 
1 10.0 
111.0 



111 .4 
111,7 
112,1 
112.5 
112.9 
113.1 

i 13.7 

114.0 
114.4 
2 114.9 



TABLE L 

Difference of Latitude and Departure for 2| Points. 



Dist 



ji 

12 

l-t 

15 

M 
i 

|H 
10 

20 



21 

22 

m 

25 
20 

27 

IS 



n 
** 

33 
14 
35 

:to 

37 
38 

m 

JO 

41 

42 
43 
44 
45 
16 
47 
18 
4!) 
50 



51 

52 

63 
54 
55 
56 
57 
58 
59 



Dial 



0(i, {I 
01.8 
02,7 
03,6 
04 .a 

06.1 

07 .2 

08 i 
00.0 



09.0 
10.8 



11,8 05.6 



12,7 
13.0 
14.5 
15,4 

16.3 

17,2 
18,1 



00.4 
00.9 
01.3 
01.7 
02-1 
02,0 
03,0 
03.4 
03.8 
01,1 



04.7 
05.1 



06.0 
06.4 
06. 8 
07.1 
07.7 
08.1 
Oh .li 



1£»<0 

10,9 
20,8 
21.7 
22.6 
23.5 
24,4 
35,3 
20. 2 
27,1 



28.0 
28.0 
20.8 
30.7 
31,6 
32,6 
31.4 
34,4 
35,3 
36.2 

37.1 
38.41 
3H.9 
39.8 
40.7 
41.6 
42,5 
43,4 
41.3 
15,2 



46.1 
47,0 
47,9 
48,8 
1^1. 7 
50.6 
51 .5 
524 
53.3 
51,2 



Dep. 



09.0 
09.4 
00. h 
10.3 
10.7 
11 .1 
11.5 
12.0 
12.4 
12.8 



13.3 
13.7 
14,1 
14,5 
15.0 
15.4 
15.81 
10.3 
10.7 
17,1 



17.5 
18.0 
18.4 
18.8 
10.2 
19.7 
20,1 
20,5 
21.0 
21,4 



21,8 
22,2 
22,7 
23,1 
21,5 
23.9 
24.4 
24.8 
25.2 
25.7 



Dial 



61 

62 
03 

m 

65 
66 
67 
68 
60 
70 



71 
72 
73 
74 
T5 
76 
77 
78 
79 
80 



81 

82 

Hi 

85 
86 
87 
88 
89 
90 



01 
«J2 
03 
04 
95 
96 
97 

M 

90 
100 



101 

102 
103 
JIM 

la? 

106 
107 
108 
109 
110 



55.1 
56,0 
57.0 
57.0 
58.8 
50,7 
60.6 
61,5 
62.4 
63,3 



61,2 
65 
66.0 
60.0 
67 
68 
60.6 
70.5 
71,4 
72.3 



74 

75.0 
75.0 
76.8 
77.7 
78.7 
70.6 
80,5 
HI .4 



83.3 
83.2 
84.1 
85.0 
85.0 
86,8 
87 ,T 
88.6 
80.5 
90.4 

oTi 

02,2 
03.1 
04.0 
04.9 
95,8 
96,7 
07.6 
98.5 
90-4 

111 100,3 

112 101.3 
1 13 102.2 
III 103. t 
115 104.0 
116104.0 
117 105,8 
118100.7. 
110107,6 
120 10«. 5 



Pep. 



26.1 
26.5 
26.0 
27*4 
27.8 
28.2 
28.7 
29,1 
29.5 
29, 9 



30,1 
30.8 
31,3 
31,6 
32,1 
32.5 
32,0 
31.4 
33.8 
34,2 



34.6 
35 
35 
35.9 
v> .3 
36.8 
37.2 
37.6 
38,1 
38,5 



38.9 
39.3 
39,8 
40,2 
40.6 
41.1 
41.5 
41.0 
42,3 
42,8 
43.2 
43,6 
44.1 
44.5 
44.9 
45.1 
45,6 
46.2 
46. 6 
47.0 



47.5 
47,9 
48.3 
48.7 
40, 1 
40.6, 
50.0 
50.6 
50,9 
513 



Lai, 



121 
122 



100,4 
110.1 
12111H.2 
1 

tf 
.8 
115.7 
116.6 
117.6 



124 112 

125 113 
126113 
127U4 

12* 

129 
130 



118,4 
ll]0.3 
120.2 
121 
122.0 
122.0 
J 37 123.8 
124.7 
125.7 
.6 



111 
132 
133 
134 
135 
136 



i:is 

139 



\ Ki 120 



141 
141 



145 



147 
L4H 



161 
162 
103 
164 
165 



127, 
I2h 



143120. 
144 130 



L31 



146 132. 



132, 
133. 



149(134 
135 



250 
151 
152 

153 13k 

154 139 

155 140 

156 141 
157 
158 
J 59 
)00 



130 5 
137.1 

.31 
.2 

H J 

.0 
141.9 
142,8 
143.7 
144.0 



145,6 
146,4 
147.3 
148.3 
149.21 
160150. 
167 151 .01 
168151.9 
169152.8 
170153.7 



171 
172 



ITS 156.4 



174 
175 
176 
177 



1,10 

155,5 



157.3 
158.2 
159, 
160,0 

178 160,9 

179 161. S 

180 162.7 



Pep, 



Dep. 



51. 

52, 

52 

53 

53 

II 

54, 

5J 

u 

55 



Dist 



103 

1 i . 5 

I 05 , i 
166.3 
167.2 
los.i 
1*7 100,0 
169.9 
170, 1 
171.8 



181 

182 
I S3 

184 

1851 
18« 



IS* 
I NO 
10(> 



201 
202 
203 
204 
205 



■207 



209 
_210 
211 
212 
213 
214 



216 
217 
218 
210 
220 



Lit. 



172,7 
173,6 
.fi 

175,4 

195 176,3 

196 177,2 
17* 
179,0 
170.0 
180 



19! 
192 
193 174, 
194 



167 
J Oh 
I 00 

200 



181 
182. 
183 
184 
185 



206 I WO 



187, 



20h 188 



188. 
189 

190. 

191, 
102, 
103, 



2L5 00 J 



105 
100 
107 
108 
I OH 



22! 100 

222 200, 

223 201 

224 202 

225 203 

226 204 
22T 205 , 
228 206, 
220 207. 
230;207, 



7 = 



231 208. 

232 200, 

233 210, 

234 21 1 . 

235 212 
230 213, 

237 214, 

238 215, 
230 216, 
240 217 



D«*o. 



77.4 
77 
78.3 
TB.7 
79.1 
79,5 
80.0 
80.4 
80. 
81,1 

"hi 

82,1 
82.5 
83.0 
H3. i 

81.8 

84.21 
84.7 
85,1 
85,5 



85,0 
80,4 
86,8 
67.2 
87.7 
2 8H. 1 
88.5 
bH.\) 
89,4 
89.8 



99.2 
00,7 
91,1 
91.5 
01.9 
02.4 
92.8 
03.2 
03.7 
04,1 



04,5 
04.9 
05.4 
05.8 
06.2 
06,6 
07.1 
07.5 
97.9 
98.4 



98,8 
99.2 
09.6 
5 100.1 
4 100,5 
100.9 
101.4 
101.8 
102.2 
0102.6, 



l>t*t Liit 



24 1 
i\l 
2 33 
21 L 



-17. 
218, 
19, 
220 



■J 15 ^2! 

IM 2^2 



213 
Hi 
240 
250 

"251 



223. 
24, 
225, 
226, 



252 227 

253 228 

254 mi 



255 



250 231 



257 



gftti 233 



250 
200 

261 
202 



271 



277 
278 



Dtp, 

103. 
103. 5 
103.0 
104.3 
104.8 
4(105.2 
195. 
100,1 
106, 
106,0 



s IU7 



230 



232 



23 I . 

235. 



108.2 
6 lOH.fi 

moo 
100,5 
100,0 
110,3 
110,8 



111,2 



Hi, 

236, 

203 237 , 

204 238, 

265 230, 

266 240, 

267 241, 

268 242, 

269 24a. 

270 21 i 



2 15 



-72215 

273 246. 

274 247, 

275 248 



276240.5 



250, 
251, 



270 252 
280 253 



281 254, 
2S2 25 1 

283 255 

284 256. 

285 257 

286 258, 

287 250, 
2HM2O0. 
2S0 201 
200 202, 



291 263,1 
202 264.0 



293,264 
201205 
295 200 
200 207 
207 268 
298260 
290 270 
300 271 



210 217,0 IQgjj, 300 
DiiUDep, Lit. ilDiatl Dep,| Lnt, 

For 5j Points, 



111.6 
112.0 
112.5 
112.9 

6113.3 
111.7 

4114.2 
114.6 
115.0 
115.5 



115,0 
116,3 
116.7 
117.2 
117.6 
116.0 
118. 5 
L 1 8 . 
U9.3 
(10.7 



0120.2 
9 120.8 
8121.9 
7 121.5 
6121.9 
1223 
122.7 
123.2 
123.6 
124.0 



124.4 
124.9 
.0125.3 
.8 125.7 
126.2 
120,0 
1270 
127,4 
127.9 
2 128.3 



10 TABLE I. 

Difference of Latitude and Departure for 2\ Points. 



Diat 


Lat. 


Dep. 


Dial 


Lat. 


Dep. 


1 


00.9 


00.5 


01 


53.8 


28.81 


2 


01.8 


00.9 


62 


54.7 


29.2 


1 


02. G 


01.4 


63 


55.0 


29.7 


4 


03.6 


01.9 


01 


66.4 


80.2 


6 


04.4 


02.4 


05 


57.3 


30.6 





05.3 


02. 8 


60 


58.2 


31.1 


7 


06.2 


03.3 


07 


59.1 


31.6 


1 


07,1 


03.8 


6s 


60.0 


32.1 





07.9 


04.2 


69 


60.0 


32. 5 




08.8 


01,7 


70 


61 .7 


33.0 


u 


09.7 


05.2 


71 


62.6 


33.6 


12 


If.i 


05.7 


72 


63.5 


33.9 


13 


11.6 


06.1 


71 


64.4 


34.4 


14 


12.3 


06.6 


74 


65.3 


34.9 


15 


13,2 


07.1 


75 


66.1 


35.4 


10 


14.1 


07.5 


76 


67.0 


36.8 


IT 


15.0 


08.0 


77 


67.9 


36,3 


IB 


15.9 


08.5 


78 


68. b 


36.8 


19 


16.8 


09 . 


79 


69,7 


37.2 


20 


17*0 


09.4 


80 




87.7 


XI 


18.5 


09,9 


8! 


71.4 


3S.2 





19.4 


10.4 


82 


72.3 


38.6 


23 


20.3 


10.8 


83 


73.2 


30. l| 


34 


21.2 


11.3 


84 


74.1 


39.6 


25 


22.1 


11,8 


85 


75.0 


40.1 


26 


22.9 


12.3 


86 


76.9 


40.6 


27 


23. B 


12.7 


87 


76.7 


41.0 


28 


24.7 


13.2 


88 


77.6 


41.5 


20 


25*6 


13.7 


89 


76*6 


41 .9 


SO 


26.5 


14. 1 


1 00 


79.4 


42.4' 


31 


27,3 


14.6 


01 


h0,;s 


42.9 


32 


28.2 


15.1 


92 


81.1 


43.4 


33 


29.1 


15.6 


93 


62.0 


43.6 


34 


30.0 


16.0 


94 


62.9 


44.3: 


If 


10.0 


16.5 


93 


83.6 


14 1 


30 


:h.h 


17.0 


90 


84.7 


45,2 


37 


32.0 


17.4 


97 


85.6 


45.7[ 


SB 


83.5 


17.0 


98 


86.4 


46.2 


30 


34.4 


1H.4 


09 


87.3 


46.7 


40 


35.3 


18.0 


100 


98.2 


47. 1 i 


41 


30.2 




101 


89.1 


47.6 


12 


37.0 


19.fi 


102 


00.0 


48.1 


43 


37.0 


20.3 


103 


00.8 


4H.5 


44 


88.8 


20.7 


104 


91.7 


40. 0| 


4* 


39.7 


21.1 


105 


02.6 


40.5 


4G 


40.6 


21.7 


106 


93.5 


50.0 


47 


41.5 


22.2 


107 


94.4 


50.4 


48 


42.3 


22.6 


IMS 


95.3 


50.9 


49 


43.2 


23. 1 


109 


96.1 


51,1 


50 


41.1 


23 .6 


110 


97.0 


51.8 


61 


45.0 


24.0 


111 


97.9 


62.3 


52 


45.9 


21.5 


112 


98.8 


52.8. 


S3 


46.7 


25.0 


113 


99.7 


53.3' 


64 


47.0 


25.5 


114 


100.5 


63.7 


65 


48.5 


!>;. .ti 


115 101.4 


64.2 


56 


I'M 


26.4 


116102.3 


54.7 


57 


50.3 


26.0 


117 103. 1 


55.1 


56 


51.2 


27.3 


118 104.1 


55.6 


59 


52.0 


27.8 


; 119105. G 


56.1 


ou 


62.9 


28.3 


120|t05.8 


56.0 






Lat. 


Diat! Dep. 1 Ut I 



124 
125 
126 
127 



131 

132 



1*21 too.; 

122 107.6 

123 108,6 
100.4 
110,2 
111.1 
112. D 

128 H2.9 
129113.8 
130 114.7 



110 
116 

133 117.3 

134 118.2 



l a; 



i n* . i 



136 110.9 



13: 

138 



1*20. 8 
121.7 



139 122.0 
146 123.5 



1 II 

112 
143 
144 
148 



|5li 

152 
153 
154 



161 
162 
163 
164 



171 
172 



174 
175 



177 



Difst 



121.4 
125.2 
126.1 
127,6 

127.9 



116 128.8 

117 129.0 
148 U0. 5 
NO 131.4 

1 32.3 

133.2 
134. 
134.9 
135.6 

155 130.7 

156 137.6 
138.5 

150 140.1 
Iti'i 141.1 



112.0 
142.9 
143.8 
114.0 
165 145.5 
166116.4 
147.3 

Hi* i is. 2 

109 1 10.11 
170 149.9 



150.6 
151 .7 



173 152.6 



153.5 
154.3 



170 155.2 



156, 



178 157 
179157.9 
180 158.8 



67.0 
57.6 
5S.II 
68.4 
58.9 
80.4 
69.9 
00.3 
00.8 
01.3 



61.7 
U2.2 
62.7 
63.2 
63.6 
04.1 
01.6 
05.0 
66.5 
G6.0 



66.6 
66.0 
67 

67.0 
68.3 
08.8 
69.3 
60.6 
70.2 
70.7 



71.2 
71.0 
72.1 
72.6 
73.1 
73.5 
74,0 
74.6 
74.9 
75.4 



75.9 
70.4 
76.6 
77.3 
77,8 
78.2 
78.7 
70.2 
70.7 
60. 



so.o 

81. 

si, 

82.0 

82.5 

83.9 

83.4 

83.9 

8-1.4 

84.8 



Lat. 



161 
162 
183 



18| 162.3 



185 
180 
187 



159.0 
100.5 
101 . J 



103.2 
104 II 
164.0 
IB6 165.6 
1M> 100 J 
100 167,6 



191 168,5 
192 169,3 
)'M 170.2 

194 171,. 

195 172.0 
106 172.9 

173.7 
108 174.6 
100 175.5 
2H0 I TO, | 



201 
202 
203 
204 



206 
207 
208 
2ii0 



177, 
178, 
179, 
179, 



205 180, 



181 
162 
183 
184 



210 185 



211 186, 

212 187, 

213 187, 



211 
215 
216 

217 



21 S 102 
210 193 



22<i 



223 
224 

22: 



227 



188, 
ISO, 
190 
191 



194.9 



101 



221 
222 195 



I 00 
197 
198 



226 109 



85.3 
85. S 
SO. 3 
86.7 
S7.2 
87.7 
88 
68.6 
89.1 
so.o 

oo.o 

90.5 
01.11 
91 . ! 

01.9 
92.4 
92.9 
93.3 
93.8 
94,3 
94.7 
05.2 
95.7 
90.2 
90.0 
07.1 
97.0) 
98.0 
98.5 
99. 
90. fi! 
09.9 
100.4 
100.9 
101.3 
101.8 
102.3 
102.8 
108.2 
103.7 



200 



22s 20 I 
220 202 
230 202 



231 203 

232 204 

233 205 
23l|206 
235 207 
236.208 
237 209 
23ft'209 
230 210 
240 211 



104, 
104, 
105. 

6105, 
1 06, 

3 mo, 

107, 
107, 
107 
108 

1 loi 

109, 
109, 
110 
110 
111 



.7 



1 

III 
9 112 
S 112 



113- 



241 



212 



242 213 
248 214 
244 215 



245 



246 217 

247 217 
24H21b 
249219 
ES0 M » 



2-.il 



221 



260 
261 



267 



252 222 

253 22*4 
25 4 224 

255 224 

256 225 

257 220 

258 227 , 

259 22Si 



220 
230 



262 231 

263 231 
201232 
265 233 
2f;0 23| 



235 



20S 23<j 
209 237 

^70 una 

271 239 

272 239 

273 240 

274 24 1 



275 



212 



270 243 



277 



276 245 
279 216 



1 

280 246.9 



113.0 
114.1 
114.6 
113.0 
118.5 
116.0 
116,4 
116.9 
117.4 



118.3 

118.8 

110.3 

110 

120 

120.7 

121 

121 

122.1 

122. i> 

123,0 

123 

12J 

121 

1 21. 9 

125 

125,9 

126.3 

126.8 

127.1 



244 



127.7 
128.1 
128,7 
120.2 
5 129.6 
4 130.1 



281 247 

262 248 

263 249 

284 250 

285 25 K 

286 252 

287 253 
2.SS 2.> 1 
2S0 254 
290 2 *i 5 

"29T 256 
202 257 
2931256 

294 250 

295 200 
200 201 

297 261 

298 202 
209 263 
300.261 



Distl Dep. Lat. > Dial' Dep. Lat. 



130.6 
131 l» 
131.1 
132,0 



132.5 
132.0 
133,4 
133,9 
134.3 
184. 
136.3 
136.8 
130.2 
186,7 



137.2 
137.0 
13S.1 
188.6 
139.1 
139.5 
9140.0 
140.6 
140.9 
111. J 



For 5{ Points. 



TABLE I. 

Difference of latitude and Departure for 2| Points. 
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Hist Lit. Dtp. liDiit 



2 
3 
i 

& 
it 
7 
I 
9 
10 



13 ii.se 



14 
1$ 
16 
17 
18 
19 
20 



21 
22 
23 
24 

26 
27 
2h 
29 
$0 



31 
32 
33 
31 

|i 

M 

37 



00.9 

01,7 

02.6 
03.4 
□4.3 
05 , 1 
00.0 
06,0 
07.7 
OH, 6 



00. J 
10.3 



13.0 
12.0 
13.7 
1 1.6 
13.4 
16.3 
17. f 



18. V 
18.0, 
19.7 
20.6 
21.1 
22.3 
33.2 
24,0 
24,9 
25. T 



41 
42 

41 

45 



47 
43 
49 
50 



51 

52 
53 



26.6 
27.4 
28.3 
211.2 
30.0 
30.9 
31.7 
32.6 
33.5 
31.3 



35.2 
36.0 
36,9 
37,7 
38,6 



■to 30,5 



40,3 
41,2 
42.0 
42.9 



43.7 
44.6 
43. f 



00.5 | 

01.0 

01.5 

02.1 

02.6 

03.1 

03.6 

04.1 

04,6 

05,1 



05.7 
06.2 
06.7 
07.2 
07. T, 
OH ,2 
08-7j| 
00 . :i 
09. hI 
10,3 



61 
62 
63 
64 
63 
66 
67 

m 

60. 
T0 | 

71 

m 

73 
71 
75 
76| 
77 

m 

79 

80; 



52.3 
53.3 
54.0 
54,9 
55.8 
56.6 
57.5 
58,3 



31.4 
31.0 
32,4 
32.9 
33.4 
33,9 
34,4 
35.0 



But Lai* 



59.2! 33.5 
60.0 36.0 



10,8: 
11.3 
LI. 8 
19.3 
J2. 9 
13,4 
13,9 
14.4 
14.9 
15.4 



15,9 
16,5 
17,0 
i: .;> 
16.0 
18,5 
19.0 
19,5 
20.1 
20.6 



21,1 
21,6 
22 1 
22.6 
21.1 
23.6 
24.2 
24. T 
25.2 
25.7 



Ml 

82 
83 
hi 
85 
86 
67 
HS 
89 
90 



91 

92 
93 
94 
95 
96 
97 
98 
99 
100 



54 46.3] 

55 47.2 

56 43. 

57 48.9 

58 49,7 
■ft 50.6 
00 61.fi 

Ditit Dep. 



26.2 
26.7 
27.2, 
27.8 
2H.H 

29.3 
25.8 
30.3 
30 



101 
102 
103 
104 
105 
1 {H\ 
107| 
108 



60.9 
61 M 
62.6 
63.5 
04.3 
65,2 
66,0 
66,9 
07, h 

70.3 
71.2 
72.0 
72.9 
73.8 
74.6 
75.5 
76,3 
77.2 



36.5 
37,0 
87.5 

:<hm 

38.6 
30,1 
39.6 
40.1 
40.6 
41,1 



7».l 
78.9 
79. S 
80.6 
81.5 
*2.3 
83.2 
64.1 
84.9 
65.8 



41.6 
42.1 
42.7 
43.3 
43. T 
44.2 
44.7 
45,2 
45,7 
46.3 



121 103. 8 
122104.6 
123 105 

lSMtlOO _ 
125 107.2 
1261108,1 
121 108,9 
138109.6 
129,110,6 
1 Mi M I 5 



1311112 
132113 
133114 
134|111 
135115 
136116 

137 117 

138 118 
139119 
]4o|l20 

142 121 

143 123 



144 
145 



109 93.5 



110 



LrtJbitt Dep. 



86.6 
87.5 
88.3 
R9.2 
90.1 
90.9 
91.8 
926 



46.8 

47,3 

47.8 

48.3 

48.8 

49.311 

49.91 

50. 4| 

50. &i 

51.4 



154 
155 



123 
124 



14612^ 
147126 
148126 
149 m 
150128 



151 129 
132 130 
153 131 



(32 
152 



156133 
157134 
158135 
159 136 
160137 



94.3 



111 
112 
113 
114 
115 
116 
117 

118101 

119 102 

120 102 



95.2 
96.1 
96.9 
97,8 
98.6 
99.5 
100.4 
-2 
.1 

9 



51.9 
52.4 
52.9 
53.5 
54.0 
64.5 
55.0 
55.5 
56.0 
56.5 



57. ll 

57. 6-| 

5S. I 

58, 6;| 

59.1 

69.6|| 

60.1 

60.7 

61.2 

61. 



161 138 
162138 
163139 

164 140 

165 141 

166 142 

167 143 

168 144 

169 145 
176 145 

171146 

172 147 

173 148 

174 149 

175 150 

170 151 
1771151 
178152 
179153 

►jl54 



180 . 
diet I 



X 



Dep. 1 1 0»i 

T5l 
182 
183 



62.2 [ 
62.7 
63.2 
63.7 
64.3 
64.8 
65.3 
65.8 
66.3 
66.8 



67,31 
87,9 
68.4 
68,9 
69.4 
09. 9 
70.4 
70.9 
71.5 
72,0 



72.5 
73.0 
73,5 
74.0 
74.5 
75.1 
75,6 
76.1 
76.6 
77.1 



77.6 
78.1 
78.7 
T9 2 
79.7 
86.2 
80,7 
81.2 
81.7 
82.3 



82. h 
83.3 
83.8 
84.3 
84.8 
85.3 
85.8 
86.4 
86.0 
87.4 



87,9 
88.4 
88.9 
80. 1 
90.0 
00.5 
91.0 
91,5 
92,0 
02. 5 



Disti Dap. I L*t, 



185 
186 
1*7 
188 



(5,.,:i 

156.1 
157.0 



184 157.8 



158.T 
159.5 
160,4 
161.2 
189)162. 1 
190 163.0 



191 



192 164 
19H 165 



194 
195 
196 
197 
108 
190 
2fW 



2in 

205 



207 



211 



217 



163 



106 
107 
168 
169. 
169 
170 
171, 
2o| 172. 

202 173 

203 174 



Dep. jDist Lot, I Dep. 



93,0 
93.6 
94.1 
04.6 
95.1 
95.6 
06.1 
06.6 
97,2! 
97.7 



175 
175 



206 176 



177 



98,2 
98,7 
992 
09.7 
100,2 
100.8 
101/3 
8 101. 8 
7 103.3 
,5l l02,8 
1.103.3 
.3103.8 
,1 104.4 
.0 104.9 
.8,105.4 
7tl05.9 
.5 106.4 ! 
.4106.0 
,3il07,4 



2ns }7s 
209 179 

2IOI80,1]108,0: 



181,0108.5, 



212 181 
213182 

214 183 

215 184 
210 1*5 



1*0 



21* 1*7 
219 187 

220 1 m 



221 



224 

225 



.8169.0, 
,7 109,5 
,6 Mo.it 
.4110.5 
.3111.0 
.1111.6 

0112,1; 
,8 112. 6 

7 113,1 



1*9 



mm 

223 101 



192 
193 



22(i 103 
227 tO I 

22* 107 
229,196 
230 197 



6.US.6 
.4114,1 
.3114.6 
.11115.2 
.01115.7 
9116,2 
,71116,7 
6117.2 
4H7.7 
31182 



23l|l98,l 1183 
232199.6119 1 
233199.8119.8 

234 200.7 

235 201.6 



120.3 
120.8 



236 202.4 121 .3 



121 .8 
122.4 



237,203.3 
238 204,1 
230 205.0 122.9 
240 . 205 -t il 23. 4 

Di-tloep, 



241 206 

242 20T 
213 208 
244209 
245310 
240 211 
247 211 
2 IS 212 
2 10 2H 
250 214 



7 123,9 
i i - I - * 

m.o 

1135.4 
125.9 
126.5 

9127.0 
127.5 

6 128,0 

4 128.5 



251 215, 
252216 

253 217 

254 217 
255218 
250219 
257:220 
25*221 
250 222 
200 223_ 
20 i 22:*" 
262 224, 
203 225 

264 226 

265 227 



129.0 
129,6 
130.1 

9130.6 
131.1 

6131.6 
132.1 
132.0* 
133.1 

Oil 33. 7 



267 229 



200 2JD 
270 231 



9 131.2 

7134.7 
6135.2 
4135.7 
3136.2 
2jl36.7 
137.3 
9137.8 
.7138,3 
,6138.8 



271 232. 

272 233. 

273 234. 

274 235. 

275 235. 

276 236. 

277 237, 
27*2**. 

279 239. 

280 240. 



130.3 
3jl39,B 
2140.3 
140.9 
9(141.4 

141.0 
6142.4 
,'142,9 
3143.4 
2143.9 



281 241 

382 241 
2H3 212 

284 243 

285 244 

286 245 

287 246 

288 247 

289 247 



0144.6 
9M5.0 
7,145-5 
,6146.0 
4 1465 
3 147. 
2147.6 
0146.1 
9148.6 
7149.1 



291 249 
292 250. 
293 251. 

294 252. 

295 253. 

296 253, 
-07 25 1 



299 256 
257 . 

Dist 1 Dep 



.6149.0 

5 150.1 
3150.6 
2151.1 
0J6I.T 
9 152.2 
7152.T 

6 153.2; 
5 153.7 
31 54.? 

L»t. 



For 54 Points. 



12 TABLE t 

Difference of Latitude and Departure for 3 Points, 



Dist Ul 



00. 8 

01, T 

02. 5 
03.3 
04.2 
05.0 
05 .8 

H 00.7 
07.5 
Hi OS. 3 



II 



IS 

M 

u 

16 
IT 

18 
19 
20 



U9,! 



IS 10.0 



10.8 

13. 3 
11.1 
15.0 
15.8 
16.6 



2L 

25 



21 17*5 
Sf 19.3 
23 10,1 

20.0 
20.8 
21.11 

22.4 

24.1 
21.9 



25.8 
26.0 
27.4 
28.3 
20.1 
29*9 
36.8 
3I.fi 
32,4 
33.3 



n :\\ . I 

42 34.9 

43 35.8 

44 30, 6 

45 37.4 



46 
47 
48 
49 

50 



38.2 
39.1 
39.9 
40.7 
41.6 



Dep. Di«t 



00.6 
01.1 
01.7 
02.2 
02 . 8 
03.3 
039 
04,4 
05.0 
05.6 



06.1 
06,7 
07.2 
07.8 
08.3 
08.9 
09.4 
10.0 
10.6 
U.l 



11.7 
1 2 , 2 
12. s 

13.31 
13.9 
14,4 
15.0 
15.6 
16.1 
16. T 



17.2 
17, s 
18.3 
18.9 
19.4 
20.0 
20.6 
21-1 
21.7 
21 . 2 



U 



52 43.2 
53 
54 

55 
56 



14.1 
44.9 
45-7 
46.6 
5T| 47.4 
5h! 4H.3 
49.1 
49.9 



59j 
60 

bst 



22. 8 

23,3 

23.9 

24.4 

25.0 

25.6 

26.1 

26. 7 

27.2 

27.8 

28.3 

28.0 

29. 

30.0 

3U.6 

31.1 

31.7 

32.2 

32.8 

;<:;.;', 



Dirt I Pop- Lat. 



6) 

o- 
M 

1-1 

65 
66 
07 
68 
W 
70 



71 

72 
73 
T4 
75 
76 
77 
78 
79 
80 



81 
82 

83| 
84 

86 
87 
88 
89 
90 



91 
92 
OS 

94 
95 
96 
ff 
98 
99 
106 



101 
102 
hi:{ 

mi 

106 
107 
ins 
109 
110 
HI 
112 
113 
114 
115 

mi 
117 
118 
119 
I2<> 



Lit. 



50,7 
51,5 



59.0 
59.9 
60.7 
61.5 
62.4 
63.2 
64.0 
tM. 8 
65,7 



67,3 
68. 2 
69,0 
60. 8 
TO 

:i 

71 
7H 
71 
71 



75.7 
76,5 
77.3 
78.2 
79.6 
79.8 
80.6 
81.5 
82.3 
83.1 



84. 
84,8 
85,0 
86 

s7,:i 
88.1 
89,0 
89,6 
99.6 
91. 

oiTs 

93.1 
91.0 
94.8 
95.6 
96, 1 
97.3 
98,1 

98. g 

99.8 



Dist 



Dtp, Dirt 



33.9 
34.4 
35.0 

35,6! 
36.1 
36. 7\ 
37.2 
37 .8 
38 

3* 



! 



10.4 

40. Ol 
I" c 
41.1 

41. T 

42. | 
42.8 
43.3 
43.9 
11.1 



45.0 
45.6 
46 J I 
46 
47.2 
47.8 
4M.3 
48.9 
49.4 
50.0 



50.6 
51.1 
51.7 
'52.2 
52.8 
53.3 
539 
54.4 
55.0 
55.6 



56.1 
56.7 
57.2 
57.8 
58. 3 
58.9 
5U.4 
6i*.o 
60.6) 
61. 

62.2 
62,8 
63.3 
63.9 
64.4 
65.0 
65.6 

r*G,i 

66.7 



121 



122 101 



123 
J21 

125 

126 
127 



128 106 



129 



130 108.1 



131 
132 
133 
131 
135 
I 30 
137 
138 
139 
140 



141 
142 
113 
144 

145 
146 
1 J 
148 
149 



151 



153 



155 



158 



160 



100 



102 
103 
103 
104 
105 



107 



108, 
109, 
110, 
111, 
112 
113 
113 
114 
115 

116 



117, 

118 

11H, 

119, 

120, 

121 

122 

123 

t23 



150 121 



125. 



152 126 



1-7 



154 128 



128 



1.16 1*29 
157 130 



131 



159 132. 



l«4 



161 
162 
163 
164 
165 
166 

167 138 
h*s 

169140 
170 



133.9 
134.7 
135.5 
136.4 
137.2 
138.0 
9 
.7 
I 

11 ,3 



171 142,2 

172 143, o 
1731 13.8 
174141,7 
175145.5 
176146.3 
177 117.3 
17814S.0 
179 I t*.K 
1*0 I 19-7 



Lftt. Diat Dep. 



Dep. 



67.2 

67.8 

08 , 3 

68.9 

69. 

70.0 

70.6 

71.1 

71.7 

72.2 



rs.8 

73.3 
73.9 
T4 

75.0 
75.6 
76.1 
76.7 
77.2 
77.8 



78.3 

78.9 

79,4 

80.0 

80.6 I 

81.1 

81.7 

82.2 

82.8 

83.3 



83.9 
81.4 
85.0 
85.6 
86.1 
R6.7 
87.2 
87.8 
88.3 
88. 9 



89.4 

90. 

90.6 

91, 

91 .7 

92.2 

92.8 

93.3 

DM 

94.4 



95.0 
95,6 
00. 1 
90.7 
97.2 
97.8 
98.3 
98.9 
99.1 
190. 0| 



Lat. 



Dist Lat Dep. Out 



181 



IH2 \*\ 



183 
184 
185 
hi. 
IS7 



188 U6, 

189 157. 

190 1 58, 105. 6 250 297 



101 158.8 106, 
192 159.6 10U. 

fillOT. 
161.3 107. 
162*1 108. 



L93 KM, 
191 
I 95 



196 163.0 



197 163.8109. 

198 164.3110. 
190 165.5110. 

200 \m. nil. 



2IH 



203 



221 



150.5 



152 
153 

153 
154 

153 



100. 
3 Ml! . 
2 101. 
01102. 
8il«2. 
Till 03. 
5|103. 
3,104. 
1 195. 



167 



202 168 



168 



168. 



204 169. 

205 170. 

206 171. 

207 172. 
208172. 
209 ITS. 
910 1T4. 

211 175. 

212 176. 

213 177 . 

214 17T. 

215 178. 
216179. 
217180, 
218181. 
219 Is2. 



I UK 

II 112. 
8112. 
6113. 
4H3, 

3 in, 

.1 115. 
9U5. 
8U6. 
6U6. 



4U7. 
3117. 
l]HH. 
9U8- 
»!ll9. 
6120. 
4 f 120, 
3 121. 



220 182.9122.2 280 232 



7 

222 184.6 
4 
.2 
1 



183. 



1H5 



223 

224 186 
2251187 
226 187 
227jlH8 
228189 



121. 



122. 
123. 
123. 
121. 
125. 
9 125.1 
7 126. 
6 126. 
127. 



230 101 



231 192 
232192 

233 193 

234 194 

235 195 
236196 
237 197 
238197 
230 198 
210 199 



.2127 
1128 
9128 
7 129 
6130 
4 130 
2131 
I 131 
9 132 
T132 
51133 



,8 



Lat. 



211 

2 12 201 

243 2U2 

244 202 
215 203 
2 Hi 2tM 
217 2ii.-, 

248 206 

249 267. 



251208, 

252 201*, 

253 2 Ml, 

254 211. 

255 212, 
25V212. 

257 211, 

258 214, 

259 215 , 
26o|ai£. 

IT 
17 

263 2JS 

264 219 

265 220, 

Mam, 

267 222, 

268 222 

269 223. 
2?o'224. 



4 133.9 
2 134 i 
135.0 
9 133 .6 

136.1 

tie.? 

1 17.3 
3117.3 
118,3 
li 13S.-J 



139.4 
1 10. 
140.6 
141.1 
141 .7 
142.3 
142,8 
143,1 
1 143.9 

2 i-n .a 

it lU.n 
H 145. ft 
146.1 
146.7 
147.2 



7 
5 
3 

3t|14T.3 



27 I 22:, 
272220 
273 227 
271227 

275 22S 

276 229 
277230 
27*23! 
£79292 

Ml 



148,1 

us.-. 

149.4 
150.0 



3 150.1 

3 151. I 
.0 151.1 



I52.i 

152.8 
5 153.3 
153.9 
154^4 
155.0 
8l55.fi 



2811233 

282 234 

283 235 

284 236 
285:237 
286237 
287i238. 
288 '239, 
2*9 210. 
290 211 . 

29ll242". 
29:; 2 12 , 
2 ( I3'2I3. 
2941244. 

295 245. 

296 2 16 , 

297 216. 



6 156.1 



156.7 
157,3 
137.8 
1583 
8 158.9 
6 159.4 
160.0 
1160.6 
161.1 



161.7 
8 162.3 
6162.8 
4 1(13.3 
3 163.9 
1164.4 
-9 J65.0 

2|| 298j247.8 165.6 
6166.1 

1 166.7 



m 

2991248. 
:uui 2 19. 



Diaf 1>4T>. j l.nL I Plat I Dsp. I Lmt> 

For 5 Points. 



TABLE t 

Difference of Latitude and Departure for 3J Point, 



13 



DiaC 


Lot, 


11- n> 


! M - 1 


Lrt. 


Dep. 


J 


r>M . * 


00. 


01 


49.0 


36 . 3 


2 01,6 


01.2 


63 


40.8 


36.9 






01.8 


63 


50,5 


37.5 




oa.a 


l>2.4 


64 


; 51.4 


38*1 


s| 04.0 


03.0 


65 


52.3 


38,7 


a 


04.8 


03.fi 


06 


53.0 


39.3 




05 .6 


04.2 


07 


53.8 


30.9 


it 


06.4 


04.8 


08 


54.6 


40,5 


9 


07,3 


05.4 


69 


55 14 


41,1 


10 


08,0 


0U.tr 


70 


562 


41,7 


11 


08. 


96.6 


71 


57.0 


42.3 


12 


09.6 


07, 1 


72 


57.8 


42.9 


II 


it. 4 


07,7 


73 


58.8 


43.5 


N 


11.2 


uh.:i 


74 


59.4 


44.1 


13 


13,0 


08.0 


75 


60.2 


44,7 


15 


12.9 


09.5 


70 


61.0 


45,3 


ir 


13.7 


10.1 


77 


61.8 


45.9 




14.5 


10.7 


7h 


63.6 


46.5 


M 


15.3 


11,3 


79 


63,4 


47,1 


30 


10,1 


11.0 


KG 


04,3 


47-7! 


31 


10. g 


12.5 


81 


65.1 


48.3 


22 


17,7 


13.1 


82 


65.9 


48.9 


13 


18.5 


13,7 


83 


66.7 


49.4 


14 


19.3 


14.8 


84 


07.5 


50.9 


34 


30.1 


14.9 


85 


68.3 


50. 


26 


2U . t! 


15.5 


KIJ 


69,1 


51.2 


37 


31 .7 


16.1 


*7 


69.9 


51.8 


38 


23.6 


16.7 


88 


70,7 


52.4 


29 


23.3 


17.3 


89 


71.5 


51.0 


30 


34.1 


17,0 


90 


73.3 


53.6 


31 


24.9 


18,5 


91 


73.] 


54.2 


33 


35.7 


111.1 


92 


73.9 


54,8 1 


33 


20.5 


10.7 


93 


74,7 


55.4 


34 


27,3 


20.3 


94 


75.5 


56.0 


35 


28,1 


20, It 


IK 


76.3 


56 . 


30 


28.9 


21.4 


96 


77.1 


57.2 


37 


30.7 


23.0 


97 


77.9 


57,8 


38 


30.5 


236 


98 


78,7 


58.4 


30 


31.3 


332 


90 


79.5 


59.0 


40 


32.1 


23. 8 


LOO 


8U.3 


59,6 


41 


32.0 


24.4 


101 


81.1 


60.2 


42- 


33.7 


25.0 


103 


81.9 


60.8 


43 


34,5 


25.6 


H'3 


82.7 


01 ,4 


44 


35,3 


2(1.2 


hi l 


83.5 


63.0 


45 


30.1 


20.8 


105 


84.3 


62.6 


46 


36.9 


27.4 


106 


8.1,1 


63.1 


47 


37.7 


38.0 


107 


85,9 


63 ,7 


48 


38,0 


28.6 


108 


86,7 


64,3 


49 


30.4 


29.2 


109 


87.5 


64.9 


AO 


40.3 


20,8 


110 


88.4 


65.5 


51 


11. U 


3H. 4 


111 


89,2 


00.1 


52 


41,6 


31.0 


112 


90.0 


66.7 


53 


12. i< 


31.0 


113 


90.8 


67.3 


54 


13.4 


32.2 


114 


91,0 


07. 9 


55 


44,2 


32.8 


115 


92,4 


68,5 


50 


45.0 


33.4 


116 


03.2 


69.1 


57 


45.8 


31,0 


117 


04,0 


69.71 


5H 


46.6 


34.0 


118 


01.8 


70.3 


59 


47.4 


3.1.1 


119 


95.0 


70.9 


GO 


48.2 


35. 7 


120 


96., | 


71.5 


Dirt 


Dep. | Lrt. 


Dirt 


D* P . 


Lilt. 



Dirt Lrt. Dep, 



121 1 97.2 
122. 98.0 
123 1 98.8 
1341 99.6 
125 100.4 
126101,2 
127^102.0 
138102.8 
129:103.6 
130 104,4 
Til 10.1.2 
132:106.0 

133 106.8 

134 107,6 
lla!l08.4 
136109.2 
137 110,0 
I38U0.8 
139111.6 
149113.4 

Til 113.2 
142 1 1 1 . (J 
143114.9 
144115.7 
145 116,5 
146117.3 
147 118.1 
148118.9 
149119,7 
150 120.5 



151 121.3 
152122.1 
15*122,4 

154 123.7 

155 124.2 
150 125.3 



157 12H.1 

158 126.9 

159 127.7 
J00 [ l28. 

161 129,3 

162 130 

163 139 

164 131 
105 132 
100 133 

134 
134 




Dirt" 



Dirt 



72.1 
72.7 
73.3 
73.9 
74.5 
75.1 
75. 7 l 
76.1, 
76.9 
77.4, 



181 
1*2 
183 

184 
185 
180 
187 
188 
189 
19o 



78.0| 

78.6; 

79. 3 1 
79. 8 
89.4' 
81.9 
81.6 
83.2 | 
82.8 
83.4 

"sTo 

84.6 
85.2 
Bfi.8 
80.4' 

sr. o; 

87.6 

88.2 
88.6 

89.4; 



90,0, 
90,5 
91.1 
91.7 
92. 3 1 



92.9 216 



1+1* . .1 
94.1 
94.7 
95 . 3 

9TT> 

96.5' 
97.1 
97.7 
5 98,3 
98.9 
99.5 
9 100.1 
7 100.7 
5101.3 



191 

102 
103 
104 
195 
196 
197 
19S 
199 
200 



20] 
202 
203 
204 
295 
206 
207 
20b 
209 
2 U> 



211 

214 
2i;> 



2L7 
21h 
219 
220 



221 
222 
223 
22) 
323 
220 
227 
228 
229 



231 



2.12 I Mi 



233 
231 
235 
236 
237 1 
238 
239 
210 



Lrt. Dep. 



45,4 107, 
46. 2| 108 



17.0 



47.8109 
48,6110 



49,4 
50.3 
51.0 
51.8 



52.6H3 



240 260 
JJ50 200 

251 20T 

. 252 202 
5.1.0 H5.0 253 203.2 



53.4 113 
5 1.2 ft* 



55.8 



115 



56.6116 
57.4 110 
58,2 117 
59.0118 



59.8 
60.6 



01,4 
62.2 
03.0 



(.3.9 121 



04.7 



65.5133 
60,3 133 



67,1 



67,9124 



68,7 



69.5 



71,1 



73,7 



109 



no 
111 

112 

112 



118, 
119. 



119 
120 

120 



122, 



123 



125 



125.7 



70.3 126,3 



126.9 



71,0 127.5 



128.1 



73.5 128.7 
74.3 129.3 
75.1 I2t>,9| 
75,9130,5! 
76,T | l31,l 

77,5:131 .7 
78.3 132.2 
1 132.8 
9.133.4 
7134.0 
5134,0 
3 135,2 
1135. » 
0136.4 
74 37,0 
I 



an 

242 
343 
244 
215 



til 
248 



Lrt. 



193 
194, 

109, 
196. 

am 



240 197 



198! 
109 



6143.6 
4 1442 
U1.8 
145.4 
146.0 
6 146.5 
147,1 
147.7 
148,3 
148.9 



251 2LM 

255 294. 

256 205 

257 206, 

258 207 

259 208 
2U0 2US 



26 L 



299 



262 219 



26* 211 
204 212.0157.3 



265 212, 
2602U. 
367214, 

268 215. 

269 216, 

270 316. 



h5 



51*7.6 
3138.2 
111 
9 139.4 
8 140.0 
6140.6 
4141. 2 
2141.8 
9:i42.4 
143-0 



■ 



271 217. 

272 219. 

273 219, 

274 220. 

275 220. 

276 22! . 

277 222, 

278 223, 

279 221. 

280 221. 

MI fiT 
282 220. 
2*3 227. 
284 328. 
2*5 22*. 
2*6 229. 
2N7 23U . 
2**231 . 
289 S32, 



Dep. 



149.5 
150.1 
150. 7 
6151.3 
6 151.9 
6152.5 
4 151.1 
2 133, 7 
154.3 
154.9 
55.5 
156.1 
156.7 



1*7,0 
6158.5 
159.1 
159, a 
160.2 
9160.8 



161.4 
r, 1620 
3163.6 
161,2 
9161,8 
164.4 
165.9 
165.6 
166.2 
166.8 

167.4 
168.0 

3lflH.fi 
169.2 

0169.8 
179.4 
171 .0 



0172,6 



.7 173,3 



295 236 

296 237 

297 238 
29H 239 
209 240 
300 241 



171 .0 
172.2 



173,9 
174.5 
175.1 
9175.7 
176,1 
176,9 
4177.5 
2178. 1 
.917H.T 



Dirt Dep. I Lrt. Dirt Dep. Lni. 
Fur 4£ Points. 



TABLE L 15 



Difference of Latitude and Departure for 3| Points. 



Dial 


Lit. 


D«p. 


Dirt 


Lit, 


Dep. 


Dist 


Lit, 


Dep. 


Dist 


Lit. 


D«p, 


Dirt 


Lit. 


Dep. 


1 


00,7 


00.7 


61 


a j 


41.0 


121 


m .1 


81.3 


1H| 


134.1 


121.5 


241 


176.6 


16! i| 


2 


01.5 


61.3 


' 63 


45.9 


41.6 


122 


90.4 


81.9! 


182 


134.8 


122.2 


242 


179.3 


162.5 


3 


02.2 


02.0 


63 


46.7 


42.3 


123 


91.1 


82.6 


183 


136.6122.9 


243 


180.0 


163.2 


4 


03.0 


02.7 


64 


47.4 


43.0 


124 


91 ,9 


83.3 


184 


136.3 


123. G 1 


244 


180.8 




6 


03*7 


03.4 


65 


48.2 


43.6 


125 


92.6 


83. d 


185 


137.1 


124.2 


245 


181.5 


104.5 


6 


01 . t 


ot.o 


60 


48.9 


44.3 


126 


93.4 


H*i 


186 


137.8 


124,9 


246 


182.3 


165.2 


7 


05. £ 


04.7 


67 


49.6 


45.0 


127 


94.1 


85.3 


187 




125.0 


247 


183.0 


165.9 


I 


65, «J 


05,4 


68 


50.4 


45.7 


128 


04.6 


86,0 


188 


139.3 


126.2 


248 


163.6 


1 M . fi 


9 


06,7 


06. 0l 


69 


51.1 


46.3 


J 29 


95.6 


hi;, 6 


189 


140.0 


126.9 


1 H 


184.6 


167. 2 


1 A 


07 * 4 


06.7 


?A 

7U 


51 .0 


47.0 


130 


96.3 


87. Si 


I 9f ► 


1 In. 8 


127. 0! 


25i ► 


1 HO . 2 


Hi / . \t 


11 


08.2 


07,4 


71 


52.6 


47.7 


131 


97pI 


88. o 


191 


141.5 


128,3 


251 


186.0 


108.5 


1 li 


08.9 


08,1 


72 


53.3 


4h . 3 


111 


97. s 


S8.6 


192 


142.3 


128.9 


252 


IH0.7 


169.2 


13 


09.6 


08.7 


73 


54.1 


49.0 


133 


98.5 


89.3 


193 


113.0 


129.6 


253 


187.5 


lf9.fl 


14 


10.4 


09.4 


74 


54-8 


49.7 


134 


99.3 


90.0 


194 


143.7 


130.3 


,254 


188.2 


170.6 


1ft 


11. 1 


10.1 


75 


55. <i 


50.4 


135 


106.0 


90.7 


195 


144,5 


130.9! 


256 


188.9 


171.2 


16 


11. 1* 


10.7 


76 


56.3 


51.0 


136 


100.8 


91.3 


196 


145.2 


131 .6 


256 


189.7 


171 .9 


17 


12.6 


J 1 .4 


77 


57.0 


51.7 


137 


101.5 


92.0 


197 


146.0 


1323 


257 


190.4 


1 72 .ii 


IK 


13.3 


12.1 


78 1 


57.8 


52.4 


m 


102.2 


92.7 


198 


146.7 


133.0 


258 


191.2 


173,2 


19 


14.1 


12.8 


79 


58.5 


53.0 


139 


103.0 


93.3 


199 


147.4 


13.1. ti 1 


259 


191 .9 


173.9 


sit 


1 4 ■ n 


\A.\ 


8H 


Art « 


53.7 


1 |H 


103,7 


94.0 


200 


148.2 


134.3 


260 


1 (ft it 

1V3S.U 




21 


15*6 


14.1 


81 


60.0 


54.4 


141 


104.6 


94.7 


201 


148.9 


135.0i 


261 


193.4 


175.3 


22 


16.3 


14.8 


82 


60.8 


(5.1 


142 


106.2 


95.4 


202 


149.7 133.6 


262 


194. 1 


175.9 


2 1 


17,0 


15.4 


83 


61,5 


55.7 


143 


106.0 


M*| 


203 


150,4 


136.3' 


263 


194.9 


176,6 


24 


17.8 


16.1 


84 


62.2 


56,4 


144 


106.7 


96.7 


204 


151.1 


137,0; 


264 


195.6 


177,3 


25 


18.5 


16,8 


85 


63.0 


57.1 


145 


107.4 


97.4 


205 


161.9 


137.7 


265 


196.3 


IT8.0 


26 


10.3 


17.5 


86 


63.7 


■ 

67.7 


146 


108.2 


9H.0 


206 


162.6 


138.3 


IN 


1 97 . 1 


178.6 


27 


20.0 


IB, I 


87 


M»l 


68.4 


147 


108.9 


98.7 


207 


153,4 


139. Ol 


267 


1 97 . H 


I 79 . 3 


28 


20.7 


18.8 


88 




69.1 


148 


109.7 


99.4 


208 


154,1 


139.7! 


268 


198.6 


180.0 


2*7 


21.5 


1U.5 


80 


65.9 


59.8 


149 


110.4 


100.1 


209 


154.9 


140.3 


269 


199.3 


I80.fi 


->< f 


JU -X 




90 


DO. 7 


ml . | 


1 en 


111.1 


100.7 


210 


155,6 


141.0 


270 




1 H 1 % 

i 8 1 . .1 


31 


23.0 


20.8 


91 


67.4 


81.1 


151 


111 .9 


101.4 


211 


156.3 


141 .7 


2i 1 


200.8 


182,11 


32 


23.7 


21 ,5 


92 


68.2 


61.8 


152 


112.6 


102.1 


212 


167.1 


142.4 


272 


201 .6 


182.7 


33 


24.4 


22.2 


113 


68.9 


62.4 


153 


113.4 


102.7 


213 


157.8 


143.0 


273 


202,3 


L 83 . | 


34 


25 . -2 


22.8 


94 


69.6 


63.1 


154 


114.1 


103.4 


214 


l.-»K,r> 


143.7 


274 


203.0 


IH4.0 


35 


25.0 


23.5 


95 


70,4 


63.8 


155 


114.8 


104.1 


215 


159.3 


111,1 


275 


203.8 


1 84 . 7 


3f» 


26.7 


21.2 


96 


71.1 


64.5 


156 


115.6 


104.8 


216 


160.6 


146.0 


276 


204.5 


186,3 


37 


27.4 


24.8 


97 


71.0 


65 , i 


157 


116.3 


105.4 


217 


166.8 


145.7 


277 


205 .2 


180,0 


3S 


2H.2 


26.5 


98 


72.6 


65.8 


158 


117,1 


106.1 


218 


161.5 


146.4 


278 


206.0 


186.7 


39 


28.9 


26,2 


90 


73.3 


66.5 


159 


117.8 


106.8 


219 


162.3 


147.1 


279 


206,7 


187.4 




20. € 


2f i . 9 


100 


74 . 1 


67.2 


] 6i > 


1 1 H . 5 


107 .4 


220 


163.0 


117,7 


2H(I 


207.6 


188.0 


41 


30.4 


27.5 


101 


74,8 


67.8 


161 


119.3 


108.1 


221 


163.7 


MS. 1 


2s I 


208.2 


1HH.7 


42 


31.1 


26.2 


102 


75.6 


68.5 


162 


120,0 


168.8 


222 


164,5 


149.1 


2H2 


208.9 


189.4 


43 


31.0 


28.0 


103 


76.3 


69.2 


163 


120.8 


109.5 


223 


165,2 


149.7 


283 


209,7 


I9O.0 


44 


32.6 


29.5 


104 


77.1 


69.8 


164 


121,5 


110.1 


224 


166,0 


150.4 


284 


210.4 


190.7 


46 


33.3 


30.2 


105 


1 77. H 


70.6 


165 


122.3 


110.8 


226 


166.7 


151.1 


285 


211.2 


191.4 


46 


34.1 


30.9 


106 


78,5 


71.2 


166 


123.0 


111.5 


220 


167.4 


151.8 


286 


211.9 


192.1 


47 


34. 8 


31 .6 


107 


79.3 


71.8 


167 


123.7 


112.1 


227 


168,2 


152.4 


287 


212.6 


192 7 


4K 


35.6 


32.2 


108 


80.0 


72.5 


168 


124.5 


112.6 


228 


168, 9 


153.1 


288 


213.4 193.4 


40 


36.3 


32.0 


109 


80.6 


73.2 


160 


125.2 


113.5 


229 


169.7 


153.8 


289 


214.1 194.1 


All 


37 .(I 


33.6 


110 


81 .5 


73.9 


176 


126.0 


114.2 


230 


170,4 


15-1,5 


2**1) 


214.9[194,7 


51 


37-6 


34.2 


111 


S2 , 2 


74.5 




126.7 


114,8 


231 


171.2 


155.1 


291 


215.6196,4 


M 


38.5 


34.0 


112 


S3. (I 


75.2 


172 


127,4 


115,5 


232 


171.9 


155.8 


292 


216.4196.1 


63 


30.3 


35.6 


113 


83.7 


75.9 


173 


t28.2 


116,2 


233 


172.6 


156.5 


293 


217.1 196.8 


54 


40.6 


36.3 


114 


84.5 


76.6 


174 


128.9 


1 1 6 . H 


231 


173.4 


157.1 


294 


217.8(197.4 


55 


40.7 


36.6 


115 


85, 2 


77.2 


175 


139.7 


117.6 


235 


174.1 


157.8 


295 


218.6,198.1 


56 


41.5 


37.6 


116 


85.0 


77. D 


176 


130.4 


118.2 


236 


174.9 


166.6 


296 


219.3 198.8 


57 


42.2 


38.3, 


117 


86.7 


78.6 


177 


131.1 


118.9 


237 


175.6 


159,1 


297 


220. 1 199, 1 


58 


43.0 


38. g 


llh 


87.4 


79.3 


176 


131 .9 


119.5 


238 


176.3 


169.6 


298 


220.8 200.1 


50 


43.7 


80.6 


110 


68.3 


79.9 


170 


132.6 


120.2 


239 


177,1 


160.5 


299 


221.5 200.8 


66 


44.5 


40.3 


120 


88.9 


80.6 


180 


133.4 


120.9 


240 


177.8 


161.2 


300 


222.3 201.5 


Dtit| Dep. 


Lilt. 




Dep. 


Lit. 


Dist 


Dep. 




Dial 


Dep. 


Lat, 


DiM 


Dep. 


1 LaL 




For 4 J Point*. 



TABLE L 

Difference of Latitude and Departure for 2 Points. 



Dint Lftt 



11 
12 
13 
It 
15 
10 
17 
18 
10 
20 
21 
22 

as 

94 

25 
2'* 
27 
28 



SI 
32 
33 
14 

3.1 
30 

37 
\\s 
39 
in 



II 

42 
13 

44 
45 
4G 
47 
48 
40 
m 



51 

52 
53 
54 
55 
S« 
57 
58 
50 
(HI 



1*1.9 

01,9 
02.8 
03.7 
04.6 
05 

06 

07 . J 

OH, 3 
00.2 



Ml 
11 
12.0 
12.0 
It, 
14*8 
13,7 
10*15 
17.5 
18.5 



19. 1 
20.3 
21,3 
22.2 
23.1 
24.0 
24.9 
25,0 

20, B 
27.7 



28.tr 

30,5 
31,4 
32.3 
33.3 
31.2 
35.1 
30,0 
37.0 



37.0 
38.8 
39.7 
40,6 
41.6 
42.5 
43.4 
44.4 
45.3 
40.2 



17.1 
48.0 
490 
49.9 
50.8 
51.7 
52.7 
53.0 
54.5 
55.4 



Dep. 



00,4 
00.8 
01.2 
01,5 
01 ,9 
02.3 
02.7 
03.1 
03.4 
03,8 
04.2 
04 .0 
05.0 
05.4 
05.7 
00. 1 
00.5 
06.0 
07.3 
07.7 



08.0 
08.4 
Oft. 8 
in. -2 
09,6 
10.0 
10.3 
10,7 
11.1 
11,5 



11.9 
12.3 
12.6 
13.0 
13.1 
13,8 
14.2 
14.6 
140 
15.3 



Diit Liii. 



61 

62 
(tt 
0-i 
65 
60 
07 
08 

m 

70 



71 

ri 

73 



74 68.4 



84 
05 
86 
87 
88 
89 
90 



15.7 
16.1 
16.5 
16.8 
17.2 
17.6 

18.4 
18.8 
19,1 



19,6 
19.9 
20.3! 
20,7 
21,1 
21.4 
21,8, 
21.2 
22.6 
23.0 



111 

92 
93 
94 
95 
90 
97 
98 
99 
HHI 

ToT 

102 
103 
104 
105 
106 
107 
108 



111 
112 



56,4 
57.3 
58,2 
59,1 
60.1 
01 .0 
01.9 
02.8 
GJ.8 
64,7 



65.6 
66.5 
67*4 



09.3 
70.2 
711 

72,1 
73,0 
73,9 



75 
76 
77 
78 
79 
SO 

81 '74,8 

82 75,8 

83 76,7 
77.6 
78,5 
79.5 
mi, 1 
81 .3 
82.2 
83.2 



Dep. Disc 



23.3 
23.7 
24,1 
24,5 
24, 
25 . 3 
25.0 
26,0 
26 
26 .s 



111.8 
7 
11 
6 



27,2 
27,0 
27 . 9 
28.3 
28, 
2'i 
2'. I , 
29.9 
30.2 
30,0 



121 

122112 
123 1 13 
124114 
125 115. 
126 
127 

128H8 
129119 
i:tn ii!0 



131 121 .0 

132 122,0 

133 122,-p 
i;u I2:i .* 
135 121.7 
136125.7 
137 126.0 
138127.5 

139 128.4 

140 129.3 



31.0 

31 
31. m 
32,2 
32.3 
32.9; 
33.3 
33,7 
34,1 
34.4 



84,1 
85.0 
85.9 
86.9 
87*8 
88.7 
89.61 
90.5 
91.5 
92. 1 

93.3. 
94.2 
05.2 
96.1 
97(1 
97.9 
98.8 
99.8 



34.8 
;;.->. 2 
35.6 
36.0 
36.4 
36.7 
37.1 
37,5 
37.9 
3S.3 



151 

152 
153 
154 
155 



109 100.7 

110 101 .6 



38.7 
39.0 j 
39.4! 
39.8 
40.2 
in ,0 
M .0 
41.3 
11 7 
42. 



Ui2.ii 
103,4 
113104. 4 

114 105.3 

115 100.3 
116107,2 
117 108.1 
118109.0 
119 109.9 
12O110.9 1 



Diit 



42. 
42.9 
13,2 
43. G 
41 

11.4 
14.8 

45.2 
45-5 
45.9 



Dep. I Lat. Dirt 



721 



171 
1 

173 
174 



Lui. 



116.4 
117.3 
3 
2 
I 



141 130.3 

142 131.2 
143132,1 
144 133.0 
} 15 131. 

134,9 
I 17 I35.S 
148130.7 

149 137.7 

150 138,6 



I3U.5 
140,4 
141.4 
142,3 
143,2 
156144.1 
157 145,1 
158146.0 
159146.9 
160147.8 



101 I H.7 

i i<i.r 

103150. 6 

164 151 

165 152.4 
t«fl I H . I 
167 154.3 
168155.2 
169 150.1 
Till 157.1 



158.0 
58.9 
159,8 
160.8 
175 Mil. 7 
170102,6 
177 K>3. 

5 
I 
i 



178104 
179165 
180 106 
Dep. 



ifi,;t 
40.7 
17.1 
47,5 
17 .8 
18,2 
18.0 
19.0 
49.4 

19. H 



Diftt Lat. Dep. 



181 



182 108 
IS:1 199 
184 170 



185 
186 
187 



188 173 

189 174 
190175 



5d 
50 
50 
51.3 
51,7 
52.0 
52.4 
52.8 
53.2 
53,6 



191 



\'U 177 

193 178. 



194 
195 



uk; 1 si 



197 



198 182, 

199 183.9 76 



2INp IM.n 



54.0 
54.3 

54.7 
55.1 
55.5 
55,9 
56.3 
56,6 
57.0 
57,4 



57.8 
58.2 
58-0 
58.9 
59.3 
59, T\ 
60,1 
60.5 
60.9 
61,2 



61 .0 
62.0 
62.4 
62.8 
63 
63.5 
63,0 
64.3 
64.7 
05.1 



65.4 

65.8 

66.2 

66.6 

67.0 

67. 1 

67,7 

68.1 

68,5j 

68,0 



201 



293 



202 1 88 



2H> 



206 100 



207 
208 



215 
210 



221 
222 
223 



231 

232 
233 



167, 



170 
171 
172 



176.5 



179 

ISIS 



IS2 



73 

n 

74 
7 1 

75 
o 75 

75 



185 
186 
187 



Ih9. 



191 
192 



2*19 193 
21H 191 



211 194.9 

212 195.9 

213 196,8 

214 197.7 
198,6 
199,6 

217 29t!,5 

218 2(11 , f 
2111 202.3 
220 203.3 



2iM 2 
20,1 
206.0 

224 207,0 

225 207.9 

226 208,8 

227 209.7 
228210.6, 
2292116 
230 212,5 



213.4 
211.3 
215,3 

234 216.2 

235 217.1 
230218.0 

237 219.0 

238 219 9 

239 220. % 

240 221 ,7 
Diat 



80,8 

81. 

81. 

81.9 

82, 3] 

K2.7 

83,0 

83,4 

83.8 

81.2 



84,0 
85 .0 
85,3 
85.7 
Mi 
86.5 
80.0 
ST J 
87.6 
88.0 



Diat 



241 222,7 



243 224.5 

220.4 
216 227.3 
2 
1,1 
1 



244 
24 



247 228, 



2-il 231.9 

252 2:t^ T s 

253 233.7 

254 234.7 

255 235* ft 
261 j 2 at; . .> 



274 



*J7 , 4 
4 

-I 



Dep. 



92.5 

93.1 

93 

93.3 

94 

94,5 

94.2 

95. t 

9S.S 



257 

25 H 238 
259 239 
209 2 it*, 2 9*1,5 



261 211,1 



262 212 

263 3143 
261 243 
2ti5-Ml 

266 245 

267 24C, 
2fis2 17, 



270 2 1U. 5 103.3 



27 1 250, 
272 251 , 

273252, 



9G.fi 
97 .3 
97, « 
98 .t 
96,4 
96. T 
99,1 



09. S 
1 100,3 
ii mot; 
9 161 
101.4 
101 
7 102.1 



255, 
25 1 , 



I 193,7 
3 104.1 
2104.5 
l|l04,9 

hp.,, j 

105,0 



27 255 

277 255,9 106,0 
8 106,1 
8 106,8 
7 107-2 



278 256, 
279*57. 
280 258 



2^1 

2S2 



88.4 
88.8 
89.2 
89,0 
89.9 
90,3 
90.7 
91 , I 
91.5 
91.8 



283 261.5 



2s I 



98*. 



2*3 2i;:i 
280 204 
287 205 
2Sh 26<i 



289 
2*10 



291 
292 
293 



259, 

pit, 



207 

267, 



268. g 
260.8 
27o,T 

294 271 .0 

295 272. 
290 273 
297 274,4 

299 27 ft 

300 277. 



For a Paints: 



107. ft 
107.9 
108.3 
208 
109 
2 HP'* 5 
109.8 
110,] 
1 ll> J* 
111,0 



111.4 

111,7 
112.1 
I12.& 
5112.9 
I 

113.7 
114.9 
4 

B 



5 H3. 



2 M l, 



Ut. 



TABLE t 

Difference of Latitude and Departure for 2 J Points. 








For 5J Points. 



10 TABLE I. 

Difference of Latitude and Departure for 2^ Points. 



Ui&t 


Lift l* 


Dep. 


11, at 


T nt 


Dep. . 


1 


00.9 


00.; j 


01 


51.8 


28.8 


2 


01.8 


00.9 


02 


54.7 


29.2 


3 


02.6 


01.4 


G3 


>5.6 


29.7| 


4 


03.5 


01 .9 


61 


50.4 


30.2 


I 


04.4 


02.4 


65 


57.3 


30.6 





05.1 


02.6 


66 


68.2 


31.1 


7 


06.2 


03.3 


67 


50.1 


32.6 


8 


07.1 


01.6 


08 


60.0 


12.1 


9 


07.9 


04.2 


69 


ill). 9 


32.6 


10 




04.7 


70 


61 .7 


33.0 


t| 


09.7 


05 .2 


71 


62.6 


3 J. 5 


I 2 


10.6 


05. T 


72 


63.5 




is 


11*5 


00. 1 


73 


64.4 


34.4 


U 


12.3 


06.6 


74 


65.1 


34.9 


15 


13.2 


07.1 


75 


60.1 


35.4 


10 


14.1 


07,5 


76 


67.0 


35.8 


IT 


15.0 


08. 


77 


07,9 


36.3 


18 


15.9 


08.5 


7h 


68.8 


36.8 


10 


16.8 


09,0 


79 


69*7 


37.2 


2» 


17.6 


09.4 


80 


70,6 


37.7 


21 


18.5 


09.9 


81 


71.4 


as, 2 


22 


19.4 


10.4 


82 


72.3 


38.0 


2S 


20.3 


10.8 


83 


73.2 


30. l| 


24 


21.2 


U.3 


64 


74.1 


39.6 


25 


22.1 


11.8 


85 


75.0 


40. l| 


26 


22 . 9 


12.3 


66 


75.9 


40.5* 


27 


23. 8 


12.7 


87 


76.7 


41.0; 


28 


24.7 


13.2 


68 


77.6 


41 .5[ 


29 


25. G 


13.7 


! 89 


76.6 


41.9 


30 


26.5 


14.1 


1 00 


79,4 


42. 1 


m 


27.3 


i77o 


1 01 


80.3 


42.9 


39 


28.2 


15.1 


92 


81.1 


43.4 


" 


29.1 


15.6 


93 


82.0 


t 

43.8 


14 


30.0 


10.(1 


' 94 


83.9 


44.3 


24 


30.9 


16.5 


95 


83.8 


44 ,h 


36 


31.8 


17. i> 


| 90 


84.7 


46.2 


37 


32.6 


17.4 


' 07 


65.6 


45.7; 


11 


33.5 


17.9 


! 98 


86.4 


16,2 


39 


34.4 


18.4 


' 99 


87.8 


46,7) 


40 


35.3 


18.9 


100 


88.2 


47. l! 


41 3G.2 


19.3 


101 


89.1 


47.0 


42 


37.0 


10.8 


102 


90.0 


is 1 


43 


37.9 


20.3 


103 


90.8 


48, 5 1 


44 


38.8 


20.7 


104 


91.7 


49.0 


43 


39.7 


21.2 


105 


92.6 


49.5 


40 


40.0 


21.7 


106 


93.5 


50.0 


47 


41.5 


22.2 


107 


91.4 


50.4 


48 


42.3 


22.6 


108 


95.3 


50.9 


49 


43.2 


23.1 


109 


90.1 


51,4 


50 


44.1 


H,0 


110 


97.0 


61 .6 


51 


45.0 


24.0 


Ml 


97.9 


52,3 


52 


45.0 


24.5 


112 


98.8 


52.6 


63 


40.7 


25.0 


113 


09.7 


53.3 


54 


47.6 


to ,i 


in I"-.-. 


53.7 


65 


48.5 


25.9 


US 


101.4 


64*2 


66 


l> i 


20.4 


116 


102.3 


54.7 


57 


50,3 


26.9 


117 


103.2 


55.1 


58 


51.2 


27.3 


118 


101. 1 


66.0 


59 


52.0 


27.8 


110 


105.0 


56.1 


•10 


52.9 


28.2 


120 


105.8 


56. 6 


dm 


I Dep 1 Ul. 


Dint 


Dep. 


Lat 



121 



100. 



122 107 



123 
124 
125 
126 
127 
12* 



108 
109 

no 
III 

112 
112 



129 113 



ISO 



131 
132 
133 
134 
136 
130 U9 



114 .7 
115 
116 
117 
118 
119 



137 
138 
139 
140 



120, 
121, 
122 
123 

121 
1^ 



141 

112 
143 126. 



144 
145 
140 

1 1; 

148 
149 



151 

152 
153 



158 



100 

Tei 

102 



107 



127 
127 

120 
130 
131 



l.-,o 132.3 



133, 
134, 
134. 



15H3.V 
155 130 
150 137 
138 



i iu 



159 I Hi. 



141 



142.0 
142.9 
163 143. 8 
161144.6 
165 145.5 
100 110,1 



I 17 



168 148 
169149 



o 

ro 149.9 

150.8 
7 

152.6 

174 153.5 

175 154 

176 155. 2 
156.1 



17 J 
172151 
173 



177 

178 157 

179 157 



180158.8 



Diatl Dep 



57.9 
57.5 
58.0 
58.4 
58,9 
59.1 
69.9 
GO. 3 
60.8 
61,3 



61.7 
62.2 
62,7 
63.2 
63.0 
64 
61.6 
G5.0 
65,5 
66.0 



66.5 
66.9 
67.4 
67.9 
68.3 
68.8 
69.3 
69.8 
70.2 
70.7 



71.2 
71.0 
72.1 
72.6 
73.1 
73.5 
74.0 
74.5 
71.9 
75.4 



181 
183 



183 161 



1H| 

IS.', 



2 

1K0 164.0 



ls7 



Ihh 165 



189 
190 



191 
192 
193 
194 

195 
196 
197 



2i in 



204 

2i>5 
200 
20 



109 
160. 



162 
163 



161, 



166 
107 



IG6.5 
169.3 
170.2 
171. J 
172.0 
172.9 
I71.7 r 
196 174.0 
199 275.5 
176,4 

177 
178 



201 

202 
203 179 



179 
180 
181 
182 



75.9 
76.4 
76.8 
77.3 
77.8 
78.2 
78.7 
79.2 
79.7 
8CK1 

80.6 
81.1 
81 
82.0 
82.5 
83.0 
81.4 
83.9 
84.4 
84. H 



Lut. 



20S I S3 
209 181 
21D 185. 



211 ISO 

212 isr 

213 187 
214,188 
215 189 
216190 

217 191 

218 192 

219 193 

220 191 

221 194 

222 195 



.6 



223 
224 

225 
220 



196 
197 
198 
199 



227 200 
22*201. 

229 202 

230 202 



231 203 

232 201.0 
2331205 
234206 
235 207 
236208,1 
237 209.0 
23H209 
239 210 
210211 



Distl Dep 



66*9 
85,8 
86.3 
86.7 
87.2 
67.7 
86.1 
88.6 
89.1 
80.6 
90To 
90 . 5 
91.0 
91.4 
91.0 
92.4 
92.9 
93.3 
93.8 
94.3 

94.7 
95.2| 
95.7 
96.2 
96.6 
97 

97.6 
98.0 
98.5 
90. 

9975| 
99.9 
100.4 
100.9' 
101.3 
101,8 
103. 3j 
102.8 
103.2 
103.7 



104, 2 
104,6 
105,1 
6105.0 



106 

3|196, 
2107. 

107, 
0107, 
8 108, 



108.9 
109,4 
100. 8 
110,3 
.8 
111.2. 
111.7 
2 
7 

113.1 



211212 
242 213 



243 



24 1 215 
245 216 

240*12, 



247 
21* 



249 219 
2511 220 

T7T 291. 

252 222 



254 

255 



224 
221 



256 2*5,& 



257 
258 



220. 
227. 



259 228, 

260 M 



2M 



23U 



202 231 

203 231 
201232 



20. 



213 



271 



27;, 



281 



2s i 



3 UO 



9112 

MIL' 



Lftt. 



214 



217 
218 



200 23 1 
207 235 

268 230 

269 237 
27o23h 



239 



272 239 

273 240, 

274 241, 



2 

.1 
.9 
.is 
.7 
.0 
.4 
.4 
2 

! 

B 
h 



212 



276 243 

277 244, 
27h 
270 246 



280 216 .<j 



247 



282 2IW 



219 



111 ( 
1 12.1 
133.4 
133.9 
134) 
1U.I 
135.3 
115.3 
136,2 
116,7 

291 256 .G liO 
137.* 



284 250 

285 251 
280 252 

287 253 

288 254 

289 2.54 

290 255 



292 257.5 

293 258.4 

294 259.3 

295 260.2 

296 261.1 



113 .1, 

114,1 

114.0 

115.0 

U5.5 

116.0 

116.4 

116,0 

Itl 

117 

118 

118.8 

119 

119 

120.2 

120. 

121. 

121.6 

m*\ 

122 W 

121.6 
123.3 
121. ■ 
121,4 
124.9 
125.4 
125 
126 
120 
127, 



297 261 . 

298 262. 



9 

8 

299 203.7 

300 264.6 



Dial! Dep. 



138.1 
128.0 
139.1 
119.6 
140.0 
140.6 
140.9 
141.4 



For 5} Point*. 



TABLE I. 

Difference of latitude and Departure for 2| Points. 
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Dial 

T 
S 
3 
4 
5 
6 
7 
8 

10 

] I 

12 
IS 
14 
15 
10 
17 
1 8 
10 
20 



Ut 

00.0 
01.7 
02.0 
03.4 
04.3 
05.1 
00. 
06.0 
07. 7 
08,6 

00.4 

10,1 

11.1 

13.0 

12.0 

13. 

11,6 

15.4 

17.2 



21 

22 

23 
24 

25 
26 
27 
28 
20 
30 



19.7 
20.6 
21,1 
22.3 
23.2 
24.0 
24.0 
25.7 



31 

32 
33 
34 

35 
30 
37 



27.4 
28.3 
29.2 
30.0 
30, 
31. T 
32.6 
33.5 
34,3 



41 
42 

n 

41 



35,2 
36.0 
36.0 
37,7 



4* 3h.fi 



Dep. 



00.5 
01 .0 
01.5 
"2< L 
02.6 
03.1 
03.6 
04.1 
04.6 
MA 

05,7 
06.2 
06.7 
07.8 
07.7 
08.2 
08.7 
oo . 3 
00.6 
10.3 



10.8 
11. S 
11.8 
12.3 
J 2 . U 
13.4 
13.0 
14.4 
14.0 
15.4 



15.9 
16.5 
17,0 
17,6 
18.0 
18.5 
19.0 
10,5 
20,1 
20.6 



DUt 



61 
62 
83 
64 
65 
66 
67 
06 

69 

TO 



52.3 
53.2 

54.0 
54.9 
55. H 
56,6 
57,5 
\ 

50.2 
60.0 



Dep. Di*t\ Lai. 



31.1 

3i,<i 

32.4 
32.9 
13.4 
33.0 
34.4 
35.0 
35.5 
30.0 



21 103.8 

122:104.6 
23 105 
124106.4 
25 107.2 
26108 
27108.9 
128109.8 
29.110.6 
30 1 1 1 



71 
72 
73 
74 
75 
T0| 
77 
T8 
79 



81 

82 
83 
84 
H5 
86 
H7 
88 
89 
90 



91 
02 
93 
94 
95 

oo 

97 
98 
99 
100 



60.9 
61.8 
62.6 
83. 5 
64.3 
65.2 
66.0 
66.9 
67.8) 
68.6 

goTg 

70.3 
71.2 
72.0 
72,9 
73.8 
74.6 
75.5 
76.3 
77.2 



36.5 
37.0 
37.5 
38.0 
38.6 
39.1 
39.6 
40.1 
40.fi 
41.1 



40 
47 
48 
49 
50 



39.5 
40.3 
41.2 
420 
42.9 



51 
£2 
53 
54 

55 
56 
57 
58 
50 
60 



43.7 
44.6 
45.5 
16.3 
47.2 
48.0 
48.9 
49.7 
50.6 
£1.5 



Hist 1 P ep, 



21.1 

21.6 
22.1 
22.0 
23.1 
23.6 
24,2 
24.7 
25.2 
25.7 



]n| 
102 
103 
1I>1 
105 



78.1 
78.9 
79.8 
80.6 
81.5 
82.3 
83,2 
84.1 
84 .9 
85.8 



41.6 
42,1 
42.7 
43.2 
43. X 
44.2 
44.7 
45.2 
45.7 
46.3 



86,6 
87.5 
88.3 
89.2 
90.1 



26.2 
26.7 
27.2, 
27.8 
2H.3 
28.81 
20.3 
20,Bj 
30.3 
30.8 



lOGi 00,9 
107 01 .8 



46.8 
47.3 
47.8 
48.3 
48.8 
49.3 
49.9 
50.4 
50.91 
51.4 



108 
109 
110 



111 
112 
113 
114 
115 
I Hi 
117 



02.6 
93. 5 
04.3 



05,2 
96.1 
96.9 
97.8 
98.6 
90,5 
100.4 
118101.2 
119102.1 
120 102.0 



51.0 
52.4 
52,0 
53.5 
54.0 
54.5 
G5.0 
55.5 
56.0 
50.5 



57,1 



59.1 
59.6| 
60.1 
60.7 
61.2 
61,7 



31 H2 

331111 
33J114 
B4H4 
35 U5 
36116 
37(117 
38! US 
30 U 9 
40120 

41 120 
42121 
43 122 



m 

124 



16 121 



47 



4H126 
40127 
50128 



120 



51 120 
,72 I 30 



131 
132 
132 



50 133 
6T!l34 
58135 
50136 
60 137 



6l!l38 
62 13S 
63130 
64 140 
65141 
60 142 
67143 
68144 
60 145 
71* 145 

71 146 

72 147 
73148 
74 140 
75150 
70 151 
77151 
78,152 

153 
1154 



Dep. 



Dim 



02.2 
62.7 
63.2 
63.7 
64.3 
64.8 
65,3 
65.8 
66.3 
66.8 



67.3 
67.9 
68.4 
68.9| 
69.4 
60.9 
70.4 
70.il 
71.5 
72.0 



72.5 
73.0 
73.5 
74.0 
74.5 
75.1 
75 .6 
76.1 
76.6 
77.1 



77.6 
78.1 
78.7 
79-2 
70.7 
80.2 
80, Ti 
81.2 
81.7 
82.3 



82.8 
83.3 
83. h 
84. 3 
84.8 
85 . 3 
65.8 
86.4 
86.0 
67.4 



87.9 
88,4 
88.9 
80.4 
90.0 
90.5 
91.0 
01.5 
02.0 
025 



181 
LSI' 
183 
184 
185 

186 159 
187 
188 
180 
190 



101 
192 i'il 
103 165 



194 
105 
106 
107 
198 
199 
200 



204 
205 
200 
207 
206 
200 



211 



214 
215 



217 
21s 



Lnf 



155.3 
156.1 
157.0 
157.6 
158,7 
.5 
160.4 
161 .2 
162.1 
163.0 

163 



166 
167 
168. 
169, 
169 
170 
171 

201 172 
202173 
203 174.1 



03.0 
93,6 
94.1 
94.6 
95.1 
95.6 
96.1 
06.1! 
07.2 
07.7 



D«p* mi&i Lot Dep. 



08.21 
08,7 
00,2 
09.7 
1002 
100.8 
101.3 
101. 8 1 
102.3 
51 102.6 
4103.3 

104 



175 
175 
178 
177 
178 
170 



210, 180 



0104 

8105 
7105 
5.106 
4106 
3 107 
1-108 



181.0108.5 



212 1H1 

213 1*2, 



[43 
184 



210 I HI 



186 
167 



210 1*7 
220 IHK 



h 109.0 
7 100.5 
5,110.0. 
4 110.5 
31H.0 
I 111.6 
0112.1| 
9112.6 
7 113.1 



221 IMI.6113.6 

22210O.4 S H4.1 
223101,3114.6 

224 102. 1:115.2 

225 103,0115.7 
326103.8 116.2 
2271194.7 116.7 
22H 105.6117.2 
220 196,1 U7.7 
230,107.3 118.2 
231 ] 08.1 



118, S 
232100.0110.3 
110.H 
120,3 
120.8 



233 190.8 
2.14 200,7 

235 201.6 

236 202.4 121,3 
237203.3 121.8 
238 204.1 122.4 
230 205.0 122-9 



Ut, Diet I Dep. I Lnt. Dirt! Ok p . 



211 2011, 

212 207. 

243 206. 

244 209. 
215 210. 
246 211. 
217 211 . 
2 J* 2J2. 
249,213, 
250 214. 



251 215 

252 216 

253 217 
25 L 2 I 7 
255 218 
250 219 
257 220 
25H 22 1 

259 222 
200 223 

267223" 
262 224 

203 225 

204 226 

265 227 

266 228 

267 220 

268 229 

260 230 
270 231 



3 120.0 



9 134.2 

7(134.7 
61S5.2 
,4135.7 
A 130,2 
21136.7 
,0 137.3 
9 137. 8 
7U6.3 
138,8 



271 232.4 130.3 

272 233,3)130.8 

273 234. 2U 40. 3 

274 235.0 140.9 

275 235.dl41.4 

276 236.7 141.9 

277 237,6142,4 

278 238,4;U2.9 

279 239. 3' 143.4 

280 240.2 143.9 



281211.0144.5 

282 241.0145.0 

283 212.7 145,5 

284 243.0146.0 

285 244.4 146.5 
286245.3 147.0 

287 246.2 l47.fi 

288 247.0U6.1 

289 247.9148,6 
200 246.7149.1 



291240.6 149.6 
292 250.5 130.1 
203 251 .3160.6 
294 252.2151.1 

205 253.0151.7 

206 253.9 152.2 

207 254.7152,7 

208 255.0153.2 
200 250.5 153.7 



>j205:ol23J 300 257.:! »54.2 



12 TABLE I. 

Difference of Latitude and Departure for 3 Points* 



DepJIttifit Lat Dep, 

67.2 fiSTS ioo. e 

67.8 1*2 151.3101.1 

68.3 183 152.2 101. 7 



Dist 


Lit, 


Dep. 


Vim 


Lit. 


r ♦ 


L 


00.8 


00.6 


01 


50.7 


33,9 


2 


01, T 


01.1 


02 


51.5 


34.4 


3 


02.5 


01.7 


i :t 


52.4 


35.0 


4 


03.3 


02.2 


64 


53.2 


35,0 


; r> 


tw. e 


02.8 


05 


54,0 


36, 1 1 


6 


05.0 


U3.3 


m 


54,9 


36, t\ 


• 


05. * 


03. 9 


n; 


55.7 


37.2 


t 


06\7 


04.4 


6S 


56.5 


37,8 


9 
10 


07,5 


05.0 


, GO 


57.4 


38.3 


08 ,3 


05,6 


70 


58.2 


38,9 


11 


00.1 


OH. 1 


71 


59,0 


30.4| 


LI 


10.0 


00,7 


72 


39,9 


40.0 


13 


10.8 


07,2 


73 


60,7 


40.6 


11 


11.6 


07.8 


74 


61.5 


41.1 


15 


12.5 


08.3 


75 


62.4 


41.7 


10 


13.3 


08,9 


76 


03.2 


42.2 


\ it 


14,1 


09.4 


77 


64,0 


42.8 


IB 


15,0 


10,0 


78 


64,8 


43 . 3 




15 ,8 


10.6 


79 


65.7 


43,9 


30 


16.6 


11 ,1 


80 


66,5 


44,4 


21 


17.5 


11.7 


81 


67.3 


45.0 




13,3 


12,2 


82 


68, 2 


45.6 


23 


10,1 


12,8 


83 


69.0 


40.1 


2J 


20.0 


13.3 


84 


69,8 


40,7 


25 


20. R 


130 


85 


70.7 


47,2 


20 


21,6 


14,4 


86 


71.5 


47.8 


27 


22 A 


15.11 


87 


72,3 


48.3 




23.3 


15.6 


88 


73,2 


48.9 


■ 20 


24.1 


16. 1 


89 


74.0 


411,4 


30 


24.9 


16.7 


90 


74.8 


50.0 


31 


25,8 


17.2 


91 


75.7 


50,6 


32 


26.6 


17 .8 


92 


76.5 


51,1 


:u 


27.4 


18.3 


93 


77.3 


51,7 


34 


28.3 


18-9 


94 


78.2 


^2.2 


35 


29,1 


19.4 


95 


79.0 


52.8 


36 


29,9 


20.0 


96 


79.8 


53.3 


37 


30.8 


20,6 


97 


80.0 


53.9 




31,6 


21,1 


98 


81.5 


54.4 


39 


32.4 


21,7 


99 


82,3 


55,0 


40 


33.3 


22.3 


100 


83. 1 


55,6 


41 


Si. I 


22,6 


tot 


84,0 


50,1 


42 


34,9 


23,3 


102 


8-1.8 


56.7 


43 


35.8 


23,9 


103 


85,0 


57,2 


44 


36.6 


^4 , t 


164 


stf.5 


57.8 


45 


37,4 


25,0 


105 


sr. a 


SH.3 


46 


38,2 


25,6 


106 


88.1 


58.9 


47 


39.1 


26.1 


107 


80,0 


59.4 


4* 


39.9 


26,7 


I6ft 


89.8 


60.0 




40. T 


272 


J 09 


90,6 


60.fi 


50 


41.6 27,8 


110 

i 


in .r. 


61.1 


51 


42.4 


28.3 


111 


112.3 


61.7 


52 


43,2 


28.9 


11!| 


93.1 


62.2 


53 


ill 


20.4 


113 


94.0 


62.8 


51 


44,9 


3l>.0 


114 


91.8 


63.3 


H 


45.7 


30,6 


115 


95.6 


03.9 


m 


40,0 


31,1 


116 


96,4 


61,4 


57 


47.4 


:t! ,7 


117 


97.3 


65,0 


58 


48.21 32,2 


118 


98.1 


65.6 


50 


40.1 32,8 


119 


08.9 


66.1 


50 


411.0 


33.3 


120 


99.8 


66,7' 






Dist 







Diat Lat. 



121 



122 101 .4 



123 

121 

125 



126 101. * 



128 
12!* 
130 

1~31 
132 

\Xi 

134 

ill 

im 
137 

138 
139 

140i 



141 

142: 
143, 
I I 1 
145 



147 



I5H 



100,1 



102.3 
103.1 
103.9 



105.6 
106.4 
107.3 
168.1 



108.0 
109.7 
I HKIj 
111.4 
112.2 
U3.1 
U3.9 
114. 7 
115.6 
116.4 



117 
I I s 

118 
119, 
12H 



I US L2| 



122 



US 123 
149 123 



121 



u:,2 

67.8| 
68.3 
68. 9 
60,4 
70.0 
70,6 
71.1 
71,7 
72.2 



72.8 
73.3 
73.9 
74.4 

75.0 
75 . 6 
70,1 
76,7 
77,2 
77.8 



151 1^5 
152 126 
153 127 



151 



155 128 
l.Mi 129 



15T 
158 



159132 
160133 



161 



168 
160 
170 



128 



130 
131 



133. 



16J (34 
135 

164 136 

165 137 
166138 
*67 



1 39 
140 
141 



1711142 
172 143 



173 
174 

175 



113 
111 
145 



176140 
177 147 



178'14S 
179148 
180 149.7 100. fl 



Diat 



85, 
85. 
W 
m 

*7 
87 

m 



no, i 

90,0 
90.6 
91.1 
917 
92.2 
92.8 
93.3 
93.9 
94.4 



150,5 
1 

152.2 
153,0 
153.81 
154.0 

1 55 . 5 
3 

189 157,1 
I Oil 158,0 



183 
I 184 
Is. 

187 

188 150 



191 
I \t'2 
1 03 
194 
195 
100 
197 



78,3 
78.9 
79,4 
80,0 
80,6 
81.1 
81.7 
82.2 
82.8 
63.3 

5 83.9 
84 



158.8! 
159,0 
160,5' 
161. s| 
162,1 
163, 0| 
163,8 
19s 104, € 
1 00 105,5 
200 166,3! 
201 
202 
203 
204 
205 



167,1; 
108.0 
168.8 
160.6, 
170,4' 

207 172.1 
208172.9 
209173.8 
210 174.6 



2M 175.1 

212 176, 3 l 

213 I77,t 

214 177.9 

215 178.8; 

216 179.6 

217 180.4 
218181,3 

219 182.1 

220 182.9 



221 183.7 
222181.6 
225 1 S3 . I 
22 1 

225 187,1 

226 187.9 
2271188,7 
2*8,189,6 
229193.4 
230191.2 ] 

231 192.1 

232 192.9 

233 193. 7 
234iai,6 
235 195,4 
236196.2 
237 197.1 
238197.9 
239108.7 
2-10 190.5 



Dep. Dist 
241 



00,6 
01. 
01.7 
02.21 
02. sl 
03.3 
03,9 
04,4 
05.0 
05,6 
06.1 
06.7 
07.2 
07.8 
08.3 
08.9 
09.4 
10.0 
10.6, 
11.1 



243 202-0 

244 202,9 

245 203.7 



— 1.4 133.9 
242 ^1.2 134.4 
135,0 
135,6 
1 36. ! 

S47taft5.4 137.3 
218 206, 2 137, § 

249 207.0 138.3 
jgO ftOT.tl 138.9 

251 21>K,7 119,4 

252 200.5 14O.0 

253 210.4 140,6 

254 211 .2 

255 212.1) 

250 212. n 
257213.7 142.8 
258214.5 143. S 



11,7 
12,2 
12. 8| 
13,3, 
13,9 
14,4' 
15, Ol 
15.6! 
10.11 
16,7 



17,2, 
17.8| 
18.3 
18. 9 1 
19.4 
20. 1 
20.6 
21,1! 
21, 7| 
22,2 



2701224.5 
271 225 



22.8 
23,3 
23,9 
24.4 
25.0 
25.6 
26. ll 
26.7. 
27,2 
27 .8 | 

28, Oj 
29,4 
30,0 
30. f, 
31,1 
31.7 
32.2 
32.8 
33.3 



141.1 
141,7 
142.2 



2511 215, 3 



269216.2 114. 1 



261 217.0 Hi"! 

262 2, 



263 218.7 

264 219.5 

265 220,3 
266^1 

267 222.0 

268 224.8 



209 223.7 149*4 
150.0 



I 13/1 



17.8 145.1 
I l J ■> . 1 
■ 46.7 
147.1 
147,8 
J is. A 
148.9 



152.2 
152.3 
153.3 



,.150,0 
272 226,2 151.1 
273'227.0 151,7 
274-227.8 
275 '228, 6 
276229,5 ^ 
277230.3 153.0 

278 231. 1 154-4 

279 232.0 155.0 
2^,232^155^0 

281|233.6156.1 
282 234.5 
283.235.3 
2H4 236 .1 
285,237,0 
286 ,237. S 158.9 
287 23ft, 159.4 
288239.5 160,0 
289240.3 160.6 
290 241.1 161.1 



156.7 
157.2 
157.8 
158.3 



Dirt Dqi. 1 



2-0 212 

202 212 

203 213 
294 214 
205 24 > 
296 21* 
297216 
298 247 
MM 
390 I 219 

LntiDktr 



Dep. 



161.7 
8H62.2 
6-162,8 
4 163.3 
3,163,9 
I 161, \ 
9,165,0 
8 16.1.6 
6166.1 
4166\7 
f~Lit. 



For 5 Points. 



TABLE I. 



IS 



Point 



31 



33 



Lilt, Dep. I, Dint 



00.8 
02.4 

oa.2 

04.0 
04.8 
05.6 
00, 1 

06.0 



08, & 
09.6 
10,4 
112 
12.0 
13,9 
13.7 
14. & 

10. 1 



II 

14 
15 
16 
17, 
If* 
10 

ao 

21 

22 
2* 
24 
25 

n 

ay 

30 24-1 



16,9 
17.7 
18.5 
19.3 

20.1 

20.9 

21.7 
22 . ;> 
23.3 



21.14 



32 25,7 



26. A 



34 27,1 



3.j 
30 
37 
SB 
3D 
JO 

41 
42 
43 
44 
45 
46 
47| 

IK 

40 
50 



00, Gj 
01.2 

01. B 1 
02.4' 

03. M 
03.0 

04. a- 

04,8 
05.4 
06.0 



06. 0| 

07. 

07.7 

06.3 

08.0 

09.3 

10. 

10.7 

U. 3 

11.9 



28.1 

28.9| 

20. 

30.5 

31.3 

32,1 



32.9 
33.7 
34.5 
35,3 
36.1 
36,9 
37.7 
38.6 
39. 1 
40. » 



51 

52 
53 
34 
65 
56 
57 
38 
59 
60 



1-2.5 
11.1 
11.7 
14.3 
14.0 
15.5 
16.1 
16.7 
17.3 
17.9 

18.5 
19.1 
19.7 
20.1 
20 . 'J 
21.4 

22. u 
22.6 

23. ■ 
23. H 



24.4 
25.0 
25.6 
26.2 
26. ft! 
27.4 
28.0 
28.6 
29.2 
29. h 



U .0 
41.6 
41. 6 
43.4 
11,2 
45.0 
15. H 
46.6 
47.4 
48.2 



Put! Dep . 



30,4 

31,0 

31.0 

32.2 

32.8 

33.4 

34.0 

34.0 

35. 

35.7 



01 

02 

63 
64 
65 
66 
67 
68 
60 
70 



71 
72 
73 
74 
75 
76 
77 
78 
79 
80 



81 
82 
83 
84 

85 
80 
M 
88 
S9 
90 



91 

92 
93 
94 

05 

yo 

97 
98 
90 
100 



101 
102 
103 
104 
105 
106 
107 

10M 

109 
110 



111 

112 
113 
114 

116 
MO 
117 
118 
119 
120 



Diet 



Lai. 



49.0 
49,8 
50,6 
51.4 
52.2 
53.0 
53.8 
54.6 
55.4: 
56.2 
57.0 
57.8 
58.0 
59. I 
60.2 
61.0 
61.8 
02. U 
63.4 
643 



65.1 
65.9 
60.7 
07.5 
68.3 
60,1 
69.9 
70.7 
71.5 
72.3 



73. 
73.9 

74,7 

75,5 

7G.3 

77. 

77.9 

78,7 

79.5 

80.3 



81.1 
81.0 
82.7 
83. S 
84.3 
B5.1 
85.9 
86,7 
87,5 
8B.4 



89.2 
90.0 
90.8 
91.6 
92.4 
93,2 
94.0 
Oi.B 
95.6 
96.4 



Dep. 



Dint! Lat. 



36.3 

36.9 

3T.5 

38,1 I 

38,7 

39.3 

39.9 

40.5 

41.1 

41.7 



42.3 
42.9 I 
43.5 
44.1 
44.7 

45.9 
40.5 
47. 
47.7 



4H.3 
4B.9 
40.4 
50.0 
50.6 
51.2 
51.8 
52,4 
53,0 
53,6 

54.2 
54.8 
55.4 
50.0 
56,6 
57,2 
57*8 
58.4 
59. 
59.6 



60.2 
66.8 
61.4 
62.0 

62.6 

m . 1 

63.7 
64.3 
04.9 

65.5 



66,1 
06.7 
67.3 
67.9 
68.5 
69.1 1 
69.7! 
70.3 
70.9 
71.5* 



21 97.2 
22,! 08.0 

23 98.8 

24 99.6 

25 100.4 
26101.2 
27jlO2.0 
28 102. 8 
20 103,6 
20 104.4 

31 105.2 
32106.0 
33ll06.8 
341 07. 6 
B5[l08.4 

36 109.2 

37 110.0 
3e!ll0.8 

39 ill. 6 

40 112. 4 



41 113.2 

42 114.0 

43 114.0 

44 115.7 
45116.5 
46117.3 

47 118.1 

48 118.9 
49119.7 

50 120.5 

51 121 .3 

52122, 
53 122.9 

SJ 12:1,7 

55 124.5 
56125.3 
57 126.1 
58126.9 
59 1 27.7 
00 128.5 



bl 129 

62 130 

63 130 

64 131 
63 l;*2 



0; 



68 134 
169 135 
70 136.5 



131.1 



71 m. 3 101.9 



172 138.1 
73 138 



111.1 



Dep. 



Dim 



72.1 

72.7 

73.3 

73.9 

74.6 

75.1 

75.7 

76.3 

70.9 

77.4 

78.0 [ 

78.6 

79.2 

79. 8 1 

80.4 

81.0 

61.6 

82.2 

82.8 

81.4 



181 
185 



teg. 



Ut. 



181 145 

182 146. 

183 147.0 



147 
146 



Dep. DiH Lst, 



ISO 119 
1*7 150 



t;>i 



imtsi 

I9li I 52 



191 
192 
193 
194 



194 156 



84.0 
84.6 
85.2 
85.8. 
86.4 
87.0 
87.6 
86.2 
88,8 
89.4 



90.0, 
90.5 
91.1 

91.7 
92.3' 
92.9 
93. 5 1 
94.l' 
94.7 
95.3 



96.5 
97.1 
97.7 
98.3 
98.9 
99.5. 
9100.1 
7 100.7 
101,3 



102.5 
.9l03.li 
139.8 103.7; 
140.6104.2 



101. h 



142.2 105.4 
M3.o't06.0 
.8 106.6 



79 143 

80 14 1 



■ ffl l07^.j [ 
Dev. I J.ut. , Dim D«j) 



196 
197 
198 
199 



200 10(1 



201 
202 
203 
204 



205 164 
200 105 



207 



208 107. 

209 167. 



210 



211 



217 



220 



221 



227 



153 

154 
155 
15.1 



157 
158 
159, 
159 



1 107 ,n 

2 I Oh. J 
109.0 

8 109,0! 
6 110.2 
4 110,8! 
3111.41 
0112,0 
- 112. O 
6| 113.2 |1 
113. sl 
114.1 
115.0 
B 115.0 
6 110.2 
116.8 
117.4 
0118.0 
a 118.5 
6 119.1 



341 193 

242 194 

243 195 

211 im> 



215 



240 197 



247 
2-lh 



L96 



198 
199 



161 
162 
163 
163 



168.7 



169.5 



212 17(J, 

213 171 
2H 171 

215 172 

216 173 



174 



21* I7,i 
2L9 175 



176 



119,7 
2120.3 
120.91 
121.3 
122,1 
122.7 



160,3 1233 



123.9 



9124.5 



125.1 



125.7 



3 120.3 
1126. 9 
9127,3 
7 128.1 
128.7 
129.3 
129,9 
9130.5 
7 131.1 



177 



222 178 

223 179 
221 179 

180 
220 181 



1*2 



22* Lh3 
229 LH3 
2'Ml 1*1 



,5|131.7 
,3132.1 
l|l32.6 
9133.4, 
7134.0 
,5 I 134. 
.3 135.2 
1135.8 
,9130.4 
7137.0 



231 183,5137.1 

232 186.3138.2 

233 187.1 138.8 
231 187.9439. I 
235 188.8140.0 
236189.6140.6 
237|l00.4 N1.2 
238 19I21H.8 
239192,0 142.1 
210 192. H 143.0 



240,200 
250 200 
2lj'201 
252 202 



253 



2o:i 



254 204 

255 201 

256 205 

257 200 

258 207 

259 20* 

260 20H.SJ 



261 



200 



202 210 
20:4 211 



201 212-0 157,3 
265 212 



Will, 

267 214. 

268 215. 
200 21 lj, 
270 2IG. 



271 



272 2IS, 

273 219, 

274 220. 



27; 



27* 



43.6 
144.2 
I4J.S 
145.4 
146.0 
6 146.5 

1 1-17. T 
147,7 
148.3 
148.9 
I 19.5 
160.1 
150.7 
151.3 

8 151.9 
b 152.5 
4153.1 

2 153.7 
0154.3 

134.9 



.8 



217.7 



220. 



276 2M I . 

277 222. 



223 , 3 
1 



279 221. 

280 jgj. 
28I225T7 



283 227, 

284 228. 



287 230, 
2**231 . 
289 332. 
29u 232. 9 172.8 



i?j,3 

173.9 

293 235,3 174.5 

294 236,1 175.1 

295 236.9175.7 

296 237,7 
238.5 

298 239-4 177.5 

299 240,2178.1 

300 241 ,0'l7H.7 



291 233.7 

292 234.5 



Dep. 



155,5 
156. 1 
156.7 



157,9 



6 158. 5 
159,1 

3 159,6 
160.2 

91160.8 



176.3 
176.9 



Di»t Dap. i_Ut. 
For 4 J Points. 



14 TABLE I. 

Difference of Latitude and Departure for S{ Point. 



Dist 




Dep. 


Dist 


Lm. 


Dep. 


I 


oo.s 


00*6 


01 


1 47.1 


18,7 


I 


01 ,5 


01.1 


m 47 .« 


1 30.3 




02.3 


01.9 


61 48*7 


40,0 


4 


OS. 1 


02.5 


64 49* j 


49*6 


| 


oi.o 


03.2 


65 50. a 


1 41.2 


< 


04, (j 


0t,8 


*»l 51.(1 


41.9 


7 


05.4 


04*4 


67 


61. | 


42.5 


1 


00.2 


05.1 


68 52. 6 


43. t 


9 


07.0 


At T 
U&.7 


01) 


63.3 


43 . H 


10 


U7 , 7 


00.3 


70 


54.1 


44.4 


11 


08.5 


07.0 


71 


o-i,u 


45,0 


12 


00. 1 


07.6 


71 


RA t 
ffv . I 


46.7 


11 


10.0 


08.2 


7* 


DO. 4 


46.3 


14 


10.8 


08.9 






46.9 


I 5 


11 .0 


09.5 


7a 


Kit fl 
On ,U 


17 ,f 


16 


12.4 


] i>. 1 


7*1 


Op .7 


48.2 


17 


13.1 


10. 8 1 


f f 


59 5 


48.8 


18 


13.9 


11 .4 


1 n 




49.5 


1 ii 


14 7 


12 .0 


71* 


61.] 


60. 1 


SO 


15.5 


12.7 


80 


61.6 


50.7 


2 1 


10,2 


13.3 


Ml 


UJ.O 


61,4 


21 


17.0 


14.0 


H*i 


'►.» , 1 


52.0 


23 


17.8 


14. 


ZS9 


fit *j 


52.7 


24 


18.6 


15.2 


OA 

ty* 




5 i . 3 


25 


I [} . :i 


15,0 


fit 


05 .7 


63.9 


26 


20.1 


16.5 


Hit 


A/S JC 


54.6 


27 


20.9 


17.1 




f,7 *3 

l>7 * | 


55.2 


26 


21 .0 


17.8 




DO, V 


1 5 , B 


jC If 


- - ■ 4 




89 


68,8 


66,5 


an 


23 . 2 


19.0 


99 


09,6 


67. 1 


31 


24.0 


19.7 


91 


70.3 


57.7 


32 


21.7 


20.3 


92 


71 , 1 


58.4 


33 


25.5 


20.9 


« i-i 

93 


71 .9 


59.0 


31 


26.3 


21.6 


94 


72.7 


59.6 


ii 


27.1 


22.2 


95 


73.4 


60.3 


36 


27.8 


22. 8 


06 


74 .2 


00 » 9 


37 


28.8 


23.5 


07 


75 .0 


61 .5 


28 


20.4 


24.1 


OH 


7a .7 


62.2 


ay 


sin i 


" i ? 

3S*.7 ( 


99 


7G.5 


WE i B 


7 4<> 


30 . 9 


25 , i 


100 


77.3 


63 . 4 


41 


31 .7 


■0.6 


101 


78.1 


64. 1 


42 


32.5 


26.0 


t * i i* 


78.8 


64,7 


43 


33.2 


27.3 


103 


79.6 


65 . ;i 


44 


340 


27.9 


104 


80,4 


66.0 


45 


14.8 


28,5 


105 


81.2 


66. 


ii 


35.6 


292 


106 


81.9 


67,2 


47 


36.3 


29.8 


107 


82 , 7 


67.9 


48 


$7.1 


3<*4 


1UM 


83,5 


68.5 


4 (1 

411 


37.0 


11.1 


100 


81.3 


fin i 


so 


3s,0 


31,7 


NO 


85.0 


69. 8 


51 


39,4, 


32.3 


111 


85.8 


70.4 


£2 


40.2 


33.0 


112 


86.6 


71 ,0 


53 


41 .01 33.6 


113 


87.3 


71.7 


54 


41.7 


34.3 


111 


88.1 


723 


55 


42. 5 


34.9 


115 


ss.9 


73.0 


56 


43.3 


35.5 


116 


89,7 


73.6 


67 


44.1 


36.2 


117 


90.4 


74.2 


58 


44. 8 1 


36,8 


118 


91,2 


74.0 


59 


45,6, 37.4 


119 


92.0 


75.6 


00 


46.4' 


38,! 


120 


92.8 


76.1 


Distl 


D*p.. 


Lot. 


Dint I Dep. 


Lat. 



121 



122 
123 
124 
125 

126 

M 
128 
129 



93.5 
94.5 
05.1 
95.8 
96.6 
97,4 
98.2 
98.9 
99,7 
13(1 1 09.5 

TiT loi.s 

132 102.0 
133102.8 

134 103.0 

135 104.4 
I 30 1 05 . 1 

137 105.9 

138 106.7 

139 107. 1 

140 108.2 



141 109.0 

142 100,8 
143110 

144 111.3 

145 112.1 
146112.9 
147 113.6 
148114.4 
149115.2 
1M 116.9 
151 110.7 



89.4 
99,1 
90.7 
91.3 
92.0 
92.6 
93.3 
93.9 
94,51 
95 .j 
95.8 
162 117.5 96.4 



153 118 
154119,0 

155 I 19.8 

156 120.6 

157 121 . 1 

158 122.1 



Dep. 



7(i,8| 
77.4 
78. 
78.7 
79,3 
70.0| 
80,6 
81.2 
81.8 
S2,5 



83.1 

83.71 
84. 4 1 
85, 0| 
65,6 
86.3 
86.9 
87.5 
88. 2] 
88.8 



Diit Lat. 



181 119.9 
181140.7 

183 141.6 

184 142.2 

IH5 l-U.O 



114.8 
115.5 
110. 1 
116.7 
117.4 
166143.8 118.0 



187 
is* 



189146. 
190 146.9 120 



191 



to* 148.4 



193 149.2 122.4 



I'M 



195 150,7 



m 

197 



97.1 
97.7 
98.3 
90.0 
99.0 
100.2 



159 122.9 100.9 

160 123.7 101.5 

161 124.4 102.1 
162|l25.2|l02.8 



I 63 I 26 . 
161 120.8 
165 127 



166 
167 



428.3 
129.1 
168129.9 
169 130.6 
170 131.4 107.8 
132.2108.5 



103.4 
104.0 
104.7 
105.3, 
106.0 
106.6 
107.2 



109 

109.7 

110.4 



171 

172 133.0 
171-133.7 
174 131.5 
17* 135.3 111.0 

176136.0 111.6 
177 130.8112.3 
178117.6112.9 
179 138.4 113.6 

180139.1 114.2 



Dist I Pep, 



Ut. 



201 
202 



Hi 



211 



141.5 
145.3 



116 6 
119.3 
119 



U7.6 121.2 



121.8 



150.0 



151.5 
i:*2.:t 



19S 153.1 
199 153.8 126.2 



2IMJ 151,6 



155. 
256 



203 156.9 
204 
205 



157 
158.5 
206159.2 130.7 
131,3 
132.0 
132.6! 
133.2 



207 160.0 

208 160,8 
209161.6 

162.3 



D*p. Dist L*U D#p. 



152.9 

163,5 
164. i 

244 In*. 6 154. 3 

M 

S47[l9Q,9|lS(i.l 
UHilgi.7 MT.1 
'-9 M>192.6158.f 
5 250 193. t 168.6 



123.1 

123.7 
124.3 
125.0 
125. G 



126.9 



127.5 
128.1 
128.8 
129,4 
130. 



Ml 18b. 1 
242 187.1 
243167. 8 



251 194.0 

252 11*4.8 



h;;t. 



212 163,9 

213 164.6115.1, 



214 
215 



217 



165.4 
166.2 



216 167 ,o 



167.7 



218168.6 
2J9169.3 



133,9 

114.1 



220 



221 
222 
223 
224 
225 

226 

227 



229 
230 



231 
232 
233 
234 
235 



170.1 



170. h 



171.6140.6, 
141.5 
142.1! 
142. 7 
141.41 
144,0 



172.4 
173.1 
173. f) 
174.7 
175.5 



228 176.2144.6 



177.0 
177,8 



17*. 6 
179.3 
180. 
I so ,9 
181.7 
236 I S2. i 
337 183.2 
238 184.0 
339184.7 
240 185.5 
Dist Dep, 



115.8 
116.4 
137,01 
117.7 
13H.3 
U8.9 
139,6 



140.2 



145,3 
145.9 



1 46. a 
147.2 
147.8 
14H.1 
149.1 
149.7 
150.3 
151.0 
151.6 
152.3 



254 

255 
256 



JWG.3 
197.1 
197.9 
2o7jl98.7 

258 19*1.4 

259 200,3; 
26O|20l .0 

2611201.8 

262 2U2.6 

263 203.3 
26 1 204,1 

265 204.8 

266 205, 1, 

267 20(i.4 
2*>8 207.» 
2691207.9 
270|2O8.7 



271|209,5 
2721210.3 
2731211.0 

274 211.8, 

275 212.0 

276 213,3,175.1 
277|2l4,l|l75.7 
278 l 2l4.y l 176.4 
279:215. 7|l77.0 
2801216. 4 177.6 



171.9 
172.6 
173,2 
173.8 
174.5 



Lat" 



2H1 217, a I7h,l 

282 2IK.0 17s. 'I 

283 2I8,8H79..S 
284319,5 180.3 
2s.-, 220.3 180.8 

286 221. Ii 181,4 

287 22 1.8. 182.1 
286 222, 6 1 182. 7 
2si>22;i. 1 1^.3 
2901224,2 184^0 

291 224. 9; 184. 6 

292 225.7 is;.. 2 

293 226,5 185.9 

294 227,3 186.5 
295; 228.0 187,1 
296;228,8 187.8 
2971229.6 188.4 
206J230.4 189.0 
299,231.1 lb9. 7 
300 1 231,9 190.3 

Dist I Dep. Lat, 



For 44 Points. 



TABLE L 

Difference of Latitude and Departure for 3 j Points. 
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Xhtit 


LaU 


Dep. 


JJirt 


Lit. 


Dep. 


Di*t 


Lat. 


Dep. 


Diit 


L*t. 




Dist 


Lit. 


Dep. 


1 


00.7 


00.7 


61 


45.2 


41.0 


121 


89.6 


81.3 


181 


134.1 


121.6 


241 


178.6 


161.8 


2 


01.5 


01 .3 


'62 


45.0 


41*6 


122 


90.4 


81.9 


182 


134.8 


122.2 


242 


179.3 


163.5 


1 


02.2 


02 . 


63 


46.7 


42.3 


123 


91.1 


82, 6 1 


183 


135.6 


122. 


M 


180.0 


103.2 


4 


03.0 


02.7 


64 


47.4 


43.0 


124 


91.9 


83.3' 


184 


1 30 . 3 


123. 6 


211 


180.6 


163.8 


1 


03.7 


03.4 


65 


48.2 


49*6 


125 


92.6 


S3. 9 


185 


117.1 


124.2 


245 


181.5 


164.5 





04.4 


01.0 


66 


48.9 


44.3 


126 


93.4 


84,6 


186 


137.8 


124.9 


240 


182,3 


166.2 


7 


05. t 


04.7 


67 


49.6 


45.0 


127 


94. 1 


85.3 


167 


138.6 


125.6 


247 


183.0 


165.9 


8 


<>:>,o 


05.4 


68 


50.4 


45.7 


128 


94.6 


86.0, 


188 


139.3 


126.21 


248 


183.8 


160.5 


9 


06,7 


m .o 


60 


51.1 


46.3 


129 


95.6 


86.6; 


189 


140.0 


126.9 


249 


184.5 


107.2 


10 


07.4 


00,7 


70 


51.0 


47.0 


130 


96,3 


87.3 


190 


140.8 


127.6 


250 


185.2 


167 .9 


1] 


08.2 


07.4 


71 


52.6 


47.7 


131 


97.1 


88.0 


191 


141.5 


128.3 


251 


186.0 


168.5 


12 


08.9 


08. 1 


72 


53.3 


« , 1 


132 


97.8 


88.6 


192 


142.3 


128.9 


252 


t86.7 


160.2 


13 


00. o 


OS. 7 


73 


64.1 


49.0 


133 


98.5 


89.3 


193 


143. 


129.0 


253 


187.6 


160.0 


14 


10.4 


09.4 


71 


64.8 


49.7 


134 


99.3 


90.0 


194 


1 13 . 7 


130.3 


25 1 


ISH.2 


170.6 


14 


11.1 


10.1 


75 


55.6 


50.1 


135 


100.0 


90.7 


196 


144.5 


130.9 


255 


188.9 


iri 2 


10 


11.11 


10.7 


76 


56.3 


61.0 


136 


100.8 


91.3 


190 


145.2 


131 .6 


250 


180.7 


171.9 


17 


12.6 


11.4 


77 


57.0 


51.7 


137 101.5 


02 . 


197 


146.0 


132.3 


257 


190.4 


173,6 


JH 


13.3 


12.1 


78 


57.8 


52.4 


J 3s, 102. 2 


02.7^ 


198 


1 to\7 


133.0 


258 


191.2 


173.2 


19 


14.1 


12.6 


79 


58.5 


53.0 


126 


103.0 


03 . 3 


199 


147,4 


133.6! 


250 


191 .9 


173.9 


20 


1 |.H 


13.4 


80 


59.3 


63,7 


1 in 


103.7 


94.0 


2IHI 


148.2 


I34.3! 


260 


192.6 


174 .6 


SI 


15.6 


14.1 


81 


60.0 


54,4 


141 


104*5 


94-7 


201 


148.9 


135.0 


201 


193.4 


175,3 


22 


16. 3 


14.8 


82 


60.8 


55.1 


142 


105.2 


05. J 


202 


149.7 


135.6 


262 


194,1 


176.9 


23 


17-0 


15.4 


83 


61.5 


65.7 


143 


106.0 


96.0 


203 


150.4 


136.3! 


263 


101.0 


176.6 


21 


17.8 


16.1 


84 


62.2 


56,4 


144 


106.7 


96.7 


204 


161.1 


137.0 


264 


195.0 


177.3 


25 


18*5 


16.8 


86 


63.0 


57,1 


145 


107,4 


97. 4 


205 


151.0 


137 .7 


*o.. 


100.3 


178.0 


20 


10.3 


17.5 


86 


63.7 


57.7 


146 


t08.2 


98.0 


206 


152,6 


138.3 


266 


197.1 


176.6 


27 


20.0 


18.1 


87 


64*6 


58. 4 


147 


108.9 


98.7 


207 


153.4 


139.0 


267 


197.6 


179.3 


38 


20.7 


IS,H 


88 


65,2 


59,1 


148 


109.7 


99.4 


208 


154.1 


139. 7 1 


268 


198.6 


180.0 


21 1 


21 


19.5 


89 


65.9 


59.8 


140 


110.4 


100.1 


209 


154.9 


140.3 1 


269 


199.3 


180.0 


30 


22.2 


20.1 


90 


66.7 


60,4 


150 


111.1 


100.7 


210 


155.6 


141,0 


270 


200 . 1 


181 .3 


31 


23. O 


20.8 


n 


67.4 


61.1 


lot 


111 4 k 

III .!J 


101.4 


211 


156.3 


141.7 


2/1 


200.8 


182.0 


32 


23.7 


21.5 


92 


68.2 


61,8 


152 


112.6 


102.1 


212 


157.1 


142.4 


272 


201,5 


182.7 


33 


24.4 


22.2 


93 


68.9 


62*4 


153 


113.4 


102.7 


213 


157.8 


143.0 


273 


202.3 


183.3 


34 


25.2 


22.8 


94 


6*10 


63.1 


154 


114.1 


103.4 


214 


158.6 


141*7 


274 


203.0 


184.0 


35 


25.0 


23.5 


95 


70.4 


62,8 


165 


114,8 


104.1 


215 


159. 1 


144*4 


275 


203.8 


184.7 


36 


26.7 


24.2 


00 


71.1 


64.5 


156 


U5.6 


104.8 


210 


160.0 


145.0 


276 


204.5 


185.3 


17 


27*4 


24.8 


97 


71-9 


65.1 


157 


116.3 


105.4 


217 


160.8 


1 .5.7 


277 


205.2 


186.0 


38 


28.2 


25.5 


98 


r*.o 


05.8 


158 


117.1 


106,1 


2ls 


161.6 


1 46.-1 


278 


206.0 


186.7 


39 


2S.0 


20.2 


99 


73,3 


oii.l 


159 


117.8 


100.* 


219 


102.3 


147.1 


279 


206.7 


187.4 


40 


29.6 


26.9 


100 


741 


07 2 


160 


118.5 


107.4 


220 


163,0 


147.7 


280 


207,6 


168.0 


41 


30.4 


27.5 


101 


74.8 


67,8 


161 


110.9 


108.1 


221 


103,7 


148.4 


281 


208.2 


188.7 


42 


31.1 


28.2 


11*2 


75.6 


68.5 


162 


120.0 


1 08 . S 


222 


104.5 


149.1 


282 


208,9 


189.4 


43 


31.9 


28.9 


103 


70.3 


69.2 


163 


120,8 


109*5 


223 


165.2 


149.7 


283 


200,7 


190.0 


44 


32.6 


29.5 


104 


77.1 


69.8 


164 


121.5 


110.1 


224 


166.0 


150.4 


2S4 


210.1 


190 , 7 


45 


33.3 


30.2 


105 


77.8 


70.5 


165 


122.3 


110.8 


225 


166,7 


151,1 


2H5 


211,2 


191.4 


46 


34.1 


30.0 


106 


78.5 


71.2 


166 


123.0 


111.5 


226 


167.4 


151.6 


286 


211.0 


102.1 


47 


34.8 


31 .G 


107 


79,3 


71.8 


167 


123.7 


112. 1 


227 


168.2 


152.4 


287 


212.6 


192.7 


48 


35.6 


32.2 


108 


80.0 


72,5 


Mis 


124.5 


112*8 


228 


168.9 


153.1 


288 


213.4 


193.4 


40 


36.3 


32.9 


100 


80.8 


73.2 


169 


125.2 


II:*- :> 


220 


169.7 


153.8 


280 


214.1 


104.1 


50 


97*0 


33.6 


no 


81.5 


73.9 


170 


126.0 


114.2 


230 


170.4 


154.5 


290 


214.9 


1017 


51 


ml .9 




1 1 T 
J 11 


82.2 


74.6 


171 


126.7 


1 14 .8 


Am 


r ■ 1 . t 

17 1 .2 


156.1 


291 


215.6 


195.4 


53 


38.5 


34.0 


112 


83.0 


75 . 2 


172 


127.4 


116.5 


282 


171.9 


155.8 


292 


216.4 196. 1 


53 


39.3 


35.6 


113 


83.7 


75. 9 


173 


128.2 


116.2 


233 


172,6 


166.5 


293 


217.1 196.8 


54 


40.0 


36.3 


114 


84.5 


76.5 


174 


128.9 


116. B 


234 


173.4 


157.1 


294 


217.8197.4 


55 


10.7 


36.9 


115 


85.2 


77,2 


175 


129.7 


117.6 


235 


174.1 


157.H 


295 


218.6198.1 


56 


41.5 


37.6 


tie 


85.9 


77 .0 


176 


130.4 


118.2 


236 


174.9 


158.5 


296 


210*3198.6 


57 


42.2 


38.3 


117 


86.7 


78.6 


177 


131.1 


118.9 


237 


175.6 


159.1 


297 


220.1 199.4 


58 


43.0 


38.9 


116 


87.4 


79.2 


178 


131,9 


119,5 


23* 


176.3 


169.8 


298 


220.8 200.1 


59 


4.1.7 


39.6 


110 


88.2 


79.9 


179 


132.6 


120.2 


230 


177.1 


160.5 


290 


221 .5 


200. H 




44.5 


40.3 


120 


88.9 


80.6 


180 


133.4 


120.9 


240 


177,8 


161.2 


300 


222.3 201 .5 




D fl p. 


Lit 


Dist 


I)pp. | 1 it 


Diet 


Dep. 


Ut 


Did 


Dep. 


Lnt. 




Dap. 


1 Ut, 



For 44 Points. 
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TABLE I. 

Difference of Latitude and Departure for 4 Points. 



Diitj Ut. D?p, 




2231 1*7.0 
221 157.7 
-- i i ■ J 
225 1514,1 

I 

227,100.5 
228101 2 

-■■ 

290 11)2,0 

23? 103.3 
232 104.0 
23S 164,8 

234 105.6 

235 100.2 
230,100,9 
237,167.6 
238jl68.3 
23!>j 109.0 
240 100.7 



28.0 

H 



Di&t 



241 170.4 170,4 

243 171.8171.8 

244 172. & 172.5 

245 173.2 173.2 
24« 173,S 
241 174. T 174 J 

248 175.4 1754 

249 176.1176.1 
ITQ.8 I76.fi 

**l|l77\3 177,5 

178.2 178.3 
^3 178,0 Iff. f 
254 179.6 17Q.6 

180.3 180.1 
256 181.0101.* 
^7 1 SI, 7,1 01. 7 
2S8 18«, 4 182.4 
2^9 183.1 103.1 
2GIMS3.8 183, * 



201 104.6 

202 186.3 105,1 
263 180.0 186.0 
20* ISO. 7 186,7 

187.4 187 4 

188.1 188.1 
267 1 88.8 188. » 
2©H 189.5 180,5 

190.2 190.1 
2T0 190. 



2T1 191.6 191 ,i 

272 192.3 192.3 

273 VXi.u 193.0 

274 193,7 193,7 

275 194,5 194.5 
278 195.2 194.2 

277 195.9195.9 

278 190.6 196 C 

279 197.3 197.3 
2wt 



198,7 
199.4 
20DI 



281 198.7 
2B2 199.4| 
283 200*1 
2*1 200.8)200.3 
201.5 301.5 
2RO 202.2 402.2 

287 202.9 2d2.!i 

288 203. C 203.6 
2H9 204.3S04.3 

290 205.l |3O; 

291 205,8 205.8 

L l 92 2U0.5 2t>fi.,^ 
293|207 2 307.2 
204b*7.0 207.9 
295:208.6906*0 
295209.3 909.3 

297 210.0 210.0 

298 210.7 210.7 
iM?! 1.4 Ml. 4 
300 212.1212.1 



Ut. Put! Pep. I Ut 



r or 4 rouits. 



r 



TABLE H. 

Differcnee of Latitude and Departure for 1 Degree. 
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1 



Di*t Lat 



2 
3 
4 

# 
G 
T 
8 
g 

10 

12 

13 

14 
15 
10 
17 
18 
19 
30 



21 

23 
31 
l' j 

20 
27 
28 

30 



31 
32 
13 

>4 
35 
30 
ST 

n 

4D 

II 
42 
41 

44 
45 
46 
47 
48 
49 
50 



51 

II 
53 
54 
S3, 
SO 
57 
58 

5a 
go 



Di*t 



21 .0 
22.0 

24,0 
25.0 
26.0 

28.0 
20,0 
30.0 



31.0 
32,0 
33,0 
34,0 
35.0 
30.0 
37,0 
38.0 
39.0 
40.0 



41.0 
42.0 
43.0 
44-0 
45,0 
46.0 
47.0 
48.01 
40,0 



Dep. Dirtj JUt, Dep. DUl\ Lflt, j Dep. Ui*t Lat, 



oo.o 

00.0 
00.1 
00,1 
00, 1 
00.1 
00.1 
00 . 1 
00.2 
00,2 



00,2 
00.2 

00.2 
if J 

^00,3 
00.3 
00.3 
DO. 3 
003 
00.3 



61| 61, Oj 
62j 62.0 
63 01.0 
64.0 
65.0 

oo.o 
m 

ee.o 
oo.o 

7U.i 



61 

65 
66 
67 
68 
69 
70 



71 

72 
73 
7 1 

75 
76 
77 
78 



00.4 
O0-4 
00,4 
00.4 
Ml . * 
O0.5 

00.5 

00.5 
00.5 
00.5 



00.5 
00.6 
00.6 
00.6 
00.6 
00.6 
00.6 
00.7 
00-7 
00-7 



00.7 
00.7 
00. 8 
00.8 
00.8 
00. H 
00,8 
00,8 
OO.O 
00.0 



51.0 

52.0 
53.0 
54.0 
55 .0 
50.0 
57.0 
58.0 

59.0 

60.0 



Di'p. 



00. 'j 
00.9 
00. 9 

oo. g 

01. 
01.0 
01.0 
01.0 
01.0 
01.0 

Lat7 



71, V 
72.0 
71. | 
7 1" 
75 .# 
76. 
77.0 
78.0 



79 79.0 

81 81.0 

82 t 82. o 

83 83 pO 

84 84.0 

85 85.0 

86 86.0 



67 
88 
89 



91 

92 
93 



87.0 
88,(1 
80.0 
90.0 



91.0 
92.0 
03. 
04 94.0 

95 95.0 

96 1*6.0 



97 
98 
99 



97.0 
98.0 
99.0 



100 100.0 



101 101,0 

102 102.0 

103 103.0 

104 104.0 
105 ,o 

loo 100.0 
107107.0 
108 10H.0 
100 109- 
1101100 




01 .0 
01.0 
01 <«' 
01. oj 

01 
01,7 
01.7 
01.7 
01.7 
01.7 



01,8 
01,8 
01. H 
01,8 
01.8 
01*8 
01*9 
01 .t»| 
01. 
01 



in iii.o old: 

112 112.0 02.0 

113 1 13.0 02.0 

114 114.0 02.0 
115115.0 02,0 
116110.0 02.0 
117 1 17.0 02.0 
11H 118.0 02. l[ 
119 119.0, 02.1 
I2i> 120 Jl 02. I 

Dbt Dep. I IaL llSSt JJop,~l 



1*11181,0 
1*2 182.0 
183|1H3.0 

184 184.0 

185 186.0 

186 186.0 

187 187 -0 
1 88188. o! 
fs'J lMi.o 
100190,0 



Dep. Ui»t Lat. Dep 



liil 191.0 

192 192,0 
193193,0 
1 1 uu.o 
ly.i' 195.0 

iWlOO.O 
1 071197. 
108408.0 
109190.0 

2iio 300,0 



I . » i in,n 

152,152.0 
153 153.0 
154154.0 

155 154.0 

156 156.0 
157,157.0 
158158.0 
159150.0, 
160160.0 



02.0 
02.7 
02.7 
02.7 
02.7 
02.7 
02.7 
02.8 
02-8 
02.8 



101 161.0 

102 102.0 

103 163.0 
164 164.0 

105 165.0! 

106 166.0 

107 107.0 

108 168.0 
109100.0 
170 170, « 



02.8 
02.8 
02.8 
02.9 
02,0 
02.9 
02.9 
02.9 
02.9 
03.0 




201 201.0 

202 202.0 

203 203.0 
310-1204 
905 205.0 
200 206.0 

207 207. 

208 208.0 
200 209.0 
210210,0 



211211.0 
212212.0 
213213.0 
214214.0 
215 215.0 
216216.0 

217 217.0 

218 218. 
219210.0 
220 220 .0 



221 221.0 

222 222 . 

223 223.0 
'2-2 i 224.0 
225 225.0 
220 226,0 

227 227.0 

228 228.0 

229 229.0 

230 2 30.0 

"2312:11.0; 

232 232.0 

233 233.0 

234 234.0 

235 235.0 

236 230,0 
237,237.0 
238 238 S 
230 230.0 
240*240.0 

iDttft 1 Dep. 



03,2 
03.2 
03.2 
03. v 
03.2 
03,2 
03,3 
03,3 
03.3 
u3 . w 



03.3 
03.4 
03,4 
03.4 
03.4 
03.4 
03.4 
03.5 
03.5 
03.5 



03.5 

03.5 

03.5 

03,6 

03.fi 

03,6 

03-6 1 

03,6 

03.6 

03,7 



03 . 7 
03,7 
03.7 
03.7 
03,8 
03.8 
03.8 
03,8 
03.8 
03.8 



03 

03,9 
OS, 9 
03.9 
03.0 
03.0 
01.0 
04.0 
04,0 
01.0 



01. i> 
04.0 
04,1 
01,1 
04.1 
oi. i 
04.1 
04.2 
04.2 
04.2 



Lat. 



241 241 .0 

242 242.0 

243 213.0 

244 244.0 

245 245.0 

246 240,0 
247-247.0 
24*248.0 

249 249.0 

250 250.0: 



251 251.0 

252 252.0 

253 253.0 

254 234.0 

255 255.0 

256 256,0 

257 257.0 

258 258,0 

259 259.0 
2^260.0 

261 261. o! 
202 262.0 

263 263,0 

264 204.0 
205 205,0 
204 206,0 
2437 267.0 

268 268.0 

269 269,0 



270 270.0 



271271.0 

272 272.0 

273 273.0 

i:\ 2;i.o 

275 275.0 

276 276.0 

277 277.0 
27H 278.0 

279 270.0 

280 280.0 



281 281.0 

282 282.0 

283 283,0 
264 284.0 
285285.0 
3 8ti 286.0 
2*7 2*7.0 
2ss 2*8,0 
280 289.0, 
290 2SM).0 



297 



| 2111201.0 

292 292.0 

293 293,0 

294 291,0 

295 205,0 
200 290.0 



207.0 



2UH 298,0 



20<> 



200.0 



M\ti 300 . 



Dirt J Dep. 



04,2 
04.2 
04.2 
04.3 
04,3 
04.3 
04.3 
04.3 
04.3 
044 



044 
01,4 
04,4 
04.4 
04.5 
04.5 
04.5 
04,5 
04,5 
045 

ihTo 

04.6 
04.0 
04,6 
04.6 
04.6 
04.7 
04.7 
04.7 

"04T7 

04,7 
04.8 
04.8 
04.8 
04.8 
04.8 
04.9 
04.9 
04.9 



04.9 
04.0 
04,0 
05.0 
05,0 
05.0 
05.0 
05,6 
05.0 
05.1 



05.1 
05.1 
05.1 
05 . 1 
05,1 
05.2 
05,2 
05-2 
05,2 
05.2 



For 89 Deffre 



- 



— 
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TABLE II. 



Biil 



1; 
2 

4 

6 

7 
8 
9 
10 



11 
12 
13 
II 

15 
16 
17 

la 

19 
30 



£1 

23 
23 

34 
25 
36 
27 
28 
90 
30 



Lat, 



[ . u 
02.0 
03,0 
04.0 
05.0 
00.0 
07.0 
08.0 
00.0 
10.0 



11.0 
12,0 
13.0 
14,0 
14.0 
10.0 
17.0 

is.o 

19.0 
20,0 


u 



,0 

26. U 

27. U 

20.0 
30. 



31 31.0 

32 32.0 

33 33.0 
34| 34.0 
33 ft.-i.O 

36 36.0 

37 37,0 
18 38.0 
30 3D. 

40.0 



41 
43 
43 

44 
45 
40 
47 
1* 
40 
AO 



£1 
52 
53 

54 

as 

50 
37 
58 
59 
60 



41.0 
42.0 
43.0 
44,0 
45.0 
40.0 
47.0 
48.0 
49.0 
50.0 



51.0 
52.0 
53.0 
5 1.0 
55.0 
50.0 
57.0 
58,0 
590 

oo.o 

Dep. 



D*p. 



00.0 

00.1 
00,1 
00.1 
00.3 
00.3 
00.3 
00.3 
00.3 
00,3 



00 

On 

00 

00 

00 

00.0 

00.0 

00.0 

00.7 

no . : 



00.7 
00. b 
00. h 
00.8* 
00.0 
DO . u 
00.9 
01 .0 
01.0 
01.0 
01,1 
01.1 
01.2 
01.2 
01.2 
01,3 
01.3 
01.3 
01.4 
01.4 



01,4 
01,5 
01.5 
01.5 
01.6 
01 Jl 
01.0 
01.7 
01,7 
01. 1 



01 ,8] 
01.8 
01, 8 
01.9 
01,9 
02,0 
02.0 
02,0 
02.1 
02.1 



Dist Lit 



oi 

62 
63 
64 
05 
60 
07 

Om 
09 

JO 



71 

72 
73 
74 
75 
76 
77 
78 
79 
80 



HI 
82 
83 
84 

M 
h: 

86 
80 
'Ml 






u 
u 

1) 



68.0 

69.0 
70.0 



T1.0 
72.0 
73,0 
74,0 
T5.0 
70. 
77.0 
78,0 
79,0 
80.0 



Pep- 



02, 1 
02 « 2 
02.2 
03.2 
02.3 
02.3 
02.3 
03.4 
03.4 
02.4 



03,5 
02,5 
03,5 
02.6| 
02,0 
02,7 
03.7 
02,7 
02.8 
03.8 



ill 
<i2 

93 
91 
95 
tHi 
97 



81.0 

81.9 
82,9 
83.9 
84.9 
85.9 
80.9 
87.9 
88.9 
80,9 



00.9 
91.9 
92.9 
93.9 
94.9 
95.9 
90.0 

98 97,0 

99 98.9 
100 99.9 



101 100,9 

102 101 .9 



103 
101 



109 
110 



111 

113; 

i ia 

114 



102.9 
103.9 
105 104.0 
100 105.9 
107 100.9 
1Q^ 107.9 
108.9 



117 
118 



Lat. 1 Dial Pep 



LLii.ii 
111.9 
112.9 
113.il 



115 114.9 
] Jli 115.9 

116.0 
117.9 



119118,9 



119.9 



113.5 
03, a 
03,6 
03. 6 
03,7 
03.7 
03.7 
03.8 
03.8 

03.9! 

03.9 
04.0 
04,0 
04.0 
04,1 
04.1 
04. 3 1 
04.2, 



Dial 



121 
122 
123 
124 
125 
120 
127 
128 
129 

nti 



Lal. 



131 
132 
133 
134 

135 
135 
137 
138 
139 
140 



141 
1 12 

143 
144 
145 
140 
147 
148 
149 
150 



151 
152 
153 
154 
155 
156 
157 
158 
159 
100 



120,9 

21,9 
22.0 
23 . 9 
21.9 
^5. 9 
26,0 
27,9 
28.9 
29.9 



101 
162 
163 
lot 
165 
166 
167 
168 
169 
170 



171 
172 
173 
174 
175 
170 
177 
178 
179 
180 



30-9 
31.9 
32 < 9 
33.9 
34.9 
35,9 
30.9 
37.9 
38.0 
39.ii 



40.9 
41.0 
42.9 
43. i 
44.9 
45.9 
46.9 
47.9 
48.9 
49.9 



59-9 
51.9 
52.9 
53.9 
54.9 
55.0 
50.9 
57.9 
58,9 
59.9 



0U.9 
01 ,9 
62.9! 
03. o 
64.9 
65.9 
66.9 
67.9 
68.9 
69.9 



70.9 
71,9 
72.9 
73.9 
74,9 
7,7.9 
70.9 
77-9 
78.9 
79.0 



Pi at I Pep, 



Dep. Pitt 



181 



182 181 

183 182 
184183 
185184. 
I MO 1*5. 



187 



iKh LS7. 
Lsii Iks. 
190 (h9. 



J9I 



180 



186. 



190. 



193 191 

193 192. 

194 193, 

195 194, 
196195, 
197 196, 
198197, 
199198, 
200 199, 



Pep. 



06.4 
06.4 
06.4 
06.5 
Ofi.5 
06*5 
06.6 
06. 
06.6 



00 
00 
06 
00 

uo 

00 
06 

06.9 
07.** 



201 200,9 

202 201.9 

203 2O2.9 
204 '2 03, 9 
305 204 ,9 

206 205.9 

207 200.9 

208 207. 
2O9'20H,9 
210 209,9 



07. 
07.0 
07.1 
07,1 
07.2 
07.2 
07.2 
07.3 
07-3 
07,3 



3 211 210. U 
212311.9 
213212,9 
214213,9 

215 214.9 

216 215.9 
217210.9 
218217.9 
219218.6 
220219,9 



6,| 221 220.9 

222 221.9 

223 222,9 

224 223.9 

225 224.9 
220 22.1.9 

227 220.9 

228 227.0 
220 228.9 
230 229. | 



07.4 
07.4 
07,4 
07.5 
07.4 
07.5 
07.0 

07 .q 

07.61 
07.7 



231 239.9i 

232 231.9 

233 232.9 

234 233.9 

235 334.9 

236 235.9 

237 236.9 

238 237,9 

239 238,9 
210 239.9 



bin' Pep. 



Diat 



241 240.9 

242 241 .ft 08 

243 212 

244 243 

245 244 
240 245 
247 246 
24B247 

249 248 

250 2 J LP.* 



08.4 
4 

9 osr> 

08.5 
08.1 

Oh,(j 
UH.7 
08.7 

08.7 



251 250.8 

252 25] . k 
253 ! 252,8 

254 253,8 

255 254. g! 
2&Q 235.8 

257 250. S 

258 2*7*8 

259 258. a 
200 259.8 



0».ti 
08* 
OH.? 
08,9 
08.* 

08. !* 
099 
09D 
00.0 

09. t 



2t;j n .o 

262 261 



8 

203 

20J I'U.S 
265 J 264, a 
20*1 2(>5.s 

267 256, 8 1 

268 2»(;,K 

269 26^.8 

270 2m, h 

3»7iT8 
271.81 

273 272.8 

274 275.8 

275 274, ^ 

276 27o.nl 
377 276.81 

278 277. B 

279 278.8 

280 279.8 

281 2KO.K 



27) 
272 



2*2 



2SI .8 



283 282. «| 
281 2S3.h 

285 284.8 

286 285.8 

387 2*6.8 

388 287.8 

289 288 . h 

290 281 P . 8 

"29? 290 . 8 

292 291 > 

293 292. | 

29 1 293 , * 

295 294.8 

296 295, h 

297 290.8 

298 297.8 

299 298.8 

300 209.8 



09.1 
09.1 
09." 
09,2 
09 J 

oy,a 

09, J 
09,4 
09.4 
09.1 

09,5 
DO. a 
09. j 
b9.fi 
U9.fi 
09.0 
u9,7 
09,7 
09.7 
09* 
00. H 
09. S 
09.1) 
O9.0 
09.9 
10,1 
10.1 
10,1 

lo.l 

10,1 

ID.* 
19,2 
lO.i 
10.3 
10.3 
1 0,3 
10,4 
10.4 
10.4 
10.5 



For 88 Degrees/ 



Lat, 



TABLE II. 

Difference of Latitude and Departure for 3 Degrees. 




D*'p. Di&t Lftt. 

212 mi.; 

iMi -Ma.; 
21*34*. , 

248 247 _i 
J vii 2 40,7 
j. i a 2 »i .; 

253 252.7 

2.>4 2*>a 
2.15 a.vi.7 
250 *M 

2.W 250 

259 258.fi 
200 259,0 

"3o7 200. o 

202 201.0 

203 202.0 
294 203.0 
205 "20 4.0 
200 205.0 

207 200.6 

208 207*6 

209 26m, 
270 20D.fi 



27 1 270.0 

272 271.6 

273 272.0 
274273.0 
275*274. 6 
270 275.0 

277 270.0 

278 277.0 
27iTJ7H.fi 
280 270.0 



231 280.0 
282 281.0 
2H3j2M2.0 
28412*3.0 
285 2*4.0 
280 285.0 
287,280.0 

288 287.0 

289 288.0 

29 289.0 



21] 
204 



2yt 290.6 

292 291.0 
i3 202.0 
203.0 
295 294.6 
20« 295 .0 

297 290.0 

298 297,0 

299 298.0 

300 299.6 



Dist Dep^ 
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D-p. 

12.6 
12.7 
12.7 
12.8 
12.8 
12,9 
12.9 
13.0 

u.o 
13,1 

u.l 

(3.2 

I 1,2 

1 a , 1 

13.3 
IS. 4 
j.i.5 
13.5 
13. 
18.0 

13.7 

ia.f 

13.8 
11. 
13.9 
13.9 
14.0 
14.0 
3I.| 
14.1 



14.1 
14.2 
14.3 
14.3 
11.4 
14.4 
14.5 
I4.fi 
14.0 
14 7 



14.7 
14.8 
14.8 
14.9 
1 1.9 
15.9 
15.0 
15.1 
15.1 

\5^y 

15.2 
15.3 
15.3 
15.4 
15.4 
li>.5 
15. & 

is, a 
15. a 
i5*y 



For 87 Degree? 



20 TABLE IL 

Difference of Latitude and Departure for 4 Degrees* 



1 
g 

3 
4 
5 
6 
7 
8 
9 
_I0 

It 

12 

13 
14 

15 
10 
17 
1H 
1!> 
20 



21 
2*2 
23 
24 
25 
20 
27 
28 
29 
30 



:n 
32 
33 
34 
35 
30 
37 
38 
39 
10 



41 
42 
43 
44 
45 
4ft 
47 
48 
Vi 
50 



61 
52 
6* 
04 
35 
56 
57 
58 
59 
AO 



Dist 



01.0 
02,0 
03.0 

oi.o 

03.0 
06.0 
07*0 
08.0 
09.0 
*T0 

11. 
12.0 
13.0 
14*0 
15*0 
10.0 
17.0 
18.0 
19.0 
20.0 



00, 



20.9 
21.9 
22.9 

23.9 
24.9 

20.9 
27.9 
28. 9 
29.9 



30.9 
31.9 
12.9 
33.9 
34.9 
35.9 
36. 9 
37.9 
38.9 
39.9 



40.9 
41.9 
42.9 
43.9 
44.9 
45.9 
Hi. 9 
17.9 
is . 9 
19.9 



59. U 
51.9 
52.9 
53.9 
54.9 
55.9 
50. 9 
57.9 
58, 9 
69.9 



Dap 



Dist 



1 

00*1 
00.2 
no,:, 
00.3 
00.4 
00.5 
00. fi 
00.6 
00.7 



00.8 
00.8 
00.0 
01 It 

01 ,0 
01 i 
01.2 
in 

01.3 
01.4 



OI.fi 
Ol .5 
01.0 
01.7 
01.7 
01.8 
01.9 
02.0 
02.0 
02.1 



02.2 
02.2 
02.3 
02.4 
02.4 
02.5 
02.6 
03.7 
02.7 
02. 8 



02.9 
02.9 
03.0 
03.1 
03.1 
03.2 
03.3 
03.3 
03.1 
03.5 



03. 
03. 
03.7 
03.8 
03.6 
03.9 
01.0 
04.0 
01 h L 
04.2 



Ltt. 



til 

02 
63 
64 
65 

•i 

07 
OH 
C9 
70 



71 
72 
73 
7 1 

75 
70 
77 
78 
79 
80 



81 

82 
S3 
84 
85 
86 
87 
88 
89 
90 



91 

92 
93 
EM 
95 
90 



LaI. 



Dep. 



60,9 
61.8 
62. H 
63.8 
64.8 
65.8 
60.8 
67.8 
68.8 
09. H 



70.8 
71.8 
72.8 
73.8 
74.8 
75.8 
70. S 
77.8 
78.8 
79,8 



80, H 

81.8 
82.8 
83.8 
84.8 
85.8 
86.8 
87.8 
88,8 
8U,8 



00. H 
91.8 
92.8 
93,8 
94.8 
95.8 
97 96.8 
97.8 
98.8 
99. 



98 
99 
loo 

101 100.8 

102 101.8 

103 102.7 

104 103. 7 

105 104.7 

106 105.7 

107 106.7 
108107.7 
109I1M8.7 
110!lO9.7 



111 110.7 

112 111 .7 
113112.7 

114 113.7 

115 114.7 
116115.7 
117116.7 
118117.7 
1101118.7 
120119.7 



■Dist Pep 



04.3 
04.3 
04.4 
04.5 
04.5 
04.6 
04.7 
04.7 
04,8 
04.9 



05.0 

05.0 

05.1 

05 

05 

05 

05 

05 

05 

05,6 



05.7 
05.7 
05. S 
03.9 
05,0 
00.0 
06.1 
06.1 
06.2 
00.3 

06.3 
00.4 
06.6 

116. 1, 

06,6 
06.7 
06.8 
06.8 
00.9 
07.0 



07.0 
07.1 
07 

m 

07 
07 
07 
07 

07.6 
07 



07.7 
07 

07.9 

08 

Oh 

OR 

06.2 

08.2 

08.3 

08. 4 



Di»1 



121 
1*2 
123 
124 
125 
120 
127 
12* 



120.7 
121.7 
122.7 
123.7 
124.7 
125,7 
126.7 
127.7 



129 12S. 



130 



Lat. 1 



m 

132 
133 132 



134 

1 35 



137 

130 



129.7 
130 
131,7 



133 
134 



130 135.7 



136.4 
137.7 
139 13K.7 
140 139.7 
li\ 140.7 
I 12 Ml 7 

143 142.7 

144 113.6 
143 144.6 
J 16 I 15.6 

146.6 
14S147.6 

149 148.6 

150 149,6 

Til 150.6 
152151.6 

153 152.6 

154 153,6 
154.6 
155,6 
156.6 



159 
160 



155 
156 
157 
158 157.6 



158.6 
159.6 

161 160.6 

162 161 ,6 



163 
164 
165 



167 
168 



162.6 

161 

104.6 



166165.6 



106 
167 
109 16*. 
170 169,0 

In 170.6 

172 171.6 

173 172 
174 
175 



177 



J80 
l>7«t 



.6 
173.0 
174.6 
176 175.6 



170. 



178 177.6 
170 178.6 



179,6 



Dep. Diat 



08.4 
08.5 
08.6 
08.0 
OH. 7, 
06.8 
08.9 
08.9 
09.0 
09.1 



09.1 
09.2 
09.3 
09.3 
09.4 
09.5 
09.0 
09.6 
09.7 
09.8 



09.8 
09.9 
10,0 
10.0 
10.1 
10.2 
10.3 
10.3 
10.4 
10.5 



10.5 
10.6 
10.7 
10.7 
10.8 
10.9 
li.O 
11. 
11.1 
11.2 



II ,2 
11.3 
11.1 
11.4 
11.5 
11.0 
11. 
11.7 
11.8 
11.9 



11.9 
12.0 
11,1 
12.1 
12.2 
12. 
12.3 
12.4 
12.5 
12.6 



161 
182 
IH3 
184 
186 
1K6 

in: 

1*8 



lh9 1*8.5 



190 



191 



192 191,5 



193 
194 

195 



LOO 195.5 



Dep. ! Lut. 



197 
198 



190 198. 5 
199.5 



300 

"201 200.5 

202 201.5 

203 202.5 



201 

205 



221 



L*L Dep. 



180,6 

181.6 

182.6 

183.0 

184.5 

185 

186 

187 



189.5 



190. 



192.5 
193.5 
194.5 



196.5 
197.5 



203.5 
204.5 



200 205 1 1 

207 200.5 

208 ^07 . 5 

209 208.5 

210 209.5 



211 210.5 

212 211. 5 

213 212,5 
211213.5 
215 21 1.5 
216215,5 

216.5 
21H217.5 
219218.5 
220 219.5 



229 



222 221 

223 222 

224 223, 

225 224 

226 225 

227 226 

228 227, 

229 228.4 

230 229.4 



3 



231 230.4 

232 231.4 

233 232 . 1 
231233. 1 
233(234.4 

236 235.4 

237 236.4 

238 237 

239 238 

240 239,4 



Diat I Dep. Lat 



12.6 
19.7 
12,8 
12.^ 
12.9 
13.0 
13.0 
13.1 
13.2 
13.3 



13.3 
13 

13.6 
13.6 
13.6 
13.7 
13.7 
13.8 
13.9 
14.0 



14.0 

14.! 

14.2 

14,2 

14.3 

14.4 

14.4 

14. 

14.6 

14,6 



14 

14.8 
14.9 
14 
16 

15.1 

16.1 

15 

U 

15 



15.4 

16.6 

16.6 

16.6 

16 

15 

15.6 
15.9 
16.0 
16 



16.1 

16.2 

10.3 

16.3 

16 

16 

16 

16,6 

16.7 

16.7 



Dial I wit. Dep. 



2|o 4 
.4 
.4 
4 
.4 
4 

A I c i _ j 

.41 
.4 

24*1.4 
250 . I 
25 1 . 1 
251*. I 
253.4 
254.4 
2&5. 

4 

257.4 
25 S. I 

• 4J 



241 

212 241 
2 13 212 
211 243- 
245 24 4 
946 • 15 
24; 

24h247 
249 24* 

950 

251 
252 
253 
254 

255; 
25G 

257 256 
258 
259 

260 259 



271 

275 



261 200.4 

262 261.4 

263 262.4 

264 263 ,4 

265 264.4 

266 205.4 
266. S 

268 267.3 
209 208.3 
270 269.3 
271 



10.8 

16.9 

17.0 

17.0 

II. I 

17.1 

17.1 

17,3 

17. 

17. 



17. 

17.6 

IT. 

17. 

17. 

17. 

17.0 

18.0 

18.1 

18/1 



270 

272 271 

273 27 2. 3 
273.3 
274.3 

276 275.3 

277 270.3 

278 277.3 

279 278.3 

280 279.3 



281 280.3 

282 281.3 

283 282.3 

284 283.3 
8*6384*1 
280 285.3 

287 2*6.3 

288 2*7.3 

289 2SS.3 

290 289,3 



18. 

18. 

10. 

18.4 

18.5 

18.6 

18.6 

IB. 7 

18,8 



16.9 
10.0 
19.0 
19.1 
192 
193 
19.3 
19.4 
10.5 
19. 



19.6 
10.7 
10.7 
19.8 
19.9 
90.0 
20.0 
20,1 
20 2 
211.2 



291 290.3 

S9t 201.* 

293 292.3 

294 293,3 

295 291.3 

296 295 . a 

297 296.3 

298 297.3 

299 298.3 

300 299,3 



Dist Dep. 



20.3 
20.4 
90.4 
90.6 
20.6 
20.0 
20.7 
90.8 
20.9 
20 9 



Lut. 



For 86 Degrees. 



TABLE IL 



Difference of Latitude and Departure for 5 Degree^ 



21 



Dep. DUt L*U Dep. Dift 



02. 

02.9 
03,0 
01. 1 
03,1 
03.2 
03.3 
03.4 
03.5 



Difitl 



Dap. I L*L Diat l>p, 



7!) 



77 



73 7-2.7 
73.7 
74.7 
75,7 
7ri.7 
78 77.7 
70 78.7 
HO 79^7 



90.7 
01.0 
03.0 
93,6 
94.6 
90 95.6 
96.6 
97.61 
S6.6 



100,6 
I02jl0l.6 

joa 102.6 

104 103.6 
106 101,6 
106 105,6 
106.6 
107.6 

iodi6H.es 

110 109*6 



120 



111 110.6] 

112 111.01 

113 112,6 
il411S.fi 

U4.« 
115.6 
116.61 
117.6 
1191 18. 5[ 



119. A 



121 120.5 

122 121.5 

123 122.5 

124 123.5 

125 124.5 

126 135.4 

127 120,5 

128 127,5 

129 128.5 

l so 129.5 



150 



m 130.5 

132 131,5 

m m.5 

135 134,5 

136 1 35 .5 

137 130.5 
lit 137,5 
139138.5 
140 139.5 
141 
142 



140 
141, 



143 142.5 

144 143.5 

145 144.4 

146 145.4 
146.4 
147.4 



147 
14* 
149 J 18.4 



149.4 



07.0 151 150.4 
08, o| 152 151.4 
153 152,4 
153.4 
154.4 

mi is*, i 

157 156.4 

158 157.4 

159 I5H. 1 
100 159.4 



154 
155 



101 
102 



160.4 
161.4 

Uii toa. i 

104 163.4 

105 164,4 

106 165.4 

107 166.4 
1 OH 167.4 
169164.4 
170 169,4 



171 170.3 
17* 171,1 

173 172.3 

174 173,3 

175 174. 1 

176 175.1 

177 170,3 

mm. 3 

179 178.3 
1 BO 179 -ft 



Dep. 



I .4 
1.5 
1,6 
|,f 
1 . h 
1.0 
1.9 
2.0 

22 



.5 

4 

.7 
.8 
10.9 
.0 
.1 
2 



1 

1.2 
1.3 



2,3 
2.4 
2. 
2.6 
2.6 
2.7 
12,8 
2.9 
3.0 
3.1 



3.2 
3.2 
.3.3 
3.4 
3.5 
L3.0 
3.7 
3.8 
13. D 
3.0 



14. 
4. 
4. 
I. 

[4. 
14. 
14. 

4. 

4. 

4. 



Dirt! Ut* 



Dep. 



181 180 
18*181 

184 163 
185184, 
186 185 

m i ho 

190180 

191190. 3 

192 191.3 

193 192.3 
UN 193,3 
195,194,3 
196195,3 
197 196.3 
198197.2 

[99, a 



15 
15 
15 
16 
16,1 
16.2 
16.3 
16.4 
16.5 
166 

16.6 
16 
16 
Ifj 
17 
17 
17 
17 
17 
17 



201 200. a 

202201.2 
20 J 202 . 2 

204 203,2 

205 204,2 

206 205 _ 

207 296.2 
2m 297,2 

209 208.2 

210 209.2 



211 210,2 

212 211.2 

213 212.2 

214 213. 2 

215 214.2 
210215.2 

217 216.2 

218 217.2 
210218.2 
220 219.2 



221 220.2 

222 221 .2 

223 222.2 

224 223 1 

225 224.1 
220 225.1 

227 226.1 

228 227.1 
220 228 . i 
230 229,1 



231 230.1 
232.231.1 

233 232. I 

234 233,1 
l] 2*5 234 . 1 

230235. I 
237,230, 1 
238 237.1 
230 238.1 
240 239. 1 



Diatj Dep. 



10 
10 
19 
10 
10 
10 
19 
19 
20 
20 

20 

20 

20.3 

20 

20 

20 



20 
2i> 
20 
20 



Lit, 

»41 24o7I 
242 241.1 
213 212.1 

244 243,1 

245 214.1 
246245,1 
247246.1 
248 247.1 




251 250. 

252 251.9 

253 252,0 
254253,6 
255 25 J. 
25 1 i 255.0 
2571250,0 
258,257.0 
250 25m. it 



«n 200.0 

202201 

203 20a 

204 263 
265 261 

260 265 



267 200.0 21.3 



268 267.0 
.0 



l)-p. 



2 I , J 
21.1 

H.1 

31.3 
21.4 
21.4 
21,5 
21.6 
21,7 
21,8 
21.9 
22.9 
22.1 
22.1 
22.2 
22,3 
22.4 
22.5 
22.6 
22.7 



22.7 
22.8 
22.9 
23.0 
23.1 
23. 



3.4 

_i,4 

270 269.0 31.5 
271270.0 21,6 
2721271 .0 

273 272. Ol 

274 273.0 
375 274.0 
276*274,0 
277 275.0 
378 276.9 
21**77.9 
2801278.9 



281 279.9 
2H2 280.9 

283 281,9 

284 282.9 

285 283.9 
280 284.9 

287 285.9 

288 286,9 
280 287.9 
290 288.9 



2<H 2*9.9 

202L29O.9 
293] 291.9 
294 292. S 
2«>5 2«>3.<i 
296 294. fl 
207 294,!] 
20^" 296.li 
291*297.9 
:UK('29N 



Di al] pgpj 1*1 



25.4 
25.4 
25.5 
25. C 
2*7 
25 . *■ 

25. t 

26. ( 
26.1 
26.1 



For 85 Degrees. 



22 TABLE II. 

Difference of Latitude and Departure for 6 Degrees. 



Dirt 


Lit. 




Dirt 


L*t» 


Dep. 


iDirt 


Lit. 


Dtp 


Dirt 


Lit, 


Dep. 




f mt 


Dep 


1 


01. u 


00.1 


61 


00.7 


06.4 


121 


120.1 


12.0 


IS| 


ISO.U 


18.0 


241 


JiU . ' 


r 25.3 


| 


02,0 




62 


61.7 


0<i + 5 


122 


121.3 


12.8 


189 


181.0 


19.0 


241 


\ 240/ 


7 25.3 


3 


03.0 


oo. a 


63 


02.7 


00.0 


123 


122.3 


12.9 


163 


182,0 


19.1 


213 


241 A 


* 25.4 


4 


04.0 


00.4 


64 


03. 


(►0.7 


121 


123.3 


13.0 


184 


163.0 


10.2 


214 


212,' 


" 25.1 


6 


05.0 


00,5 


05 


64.6 


06,8 


125 


124.3 


13.1 


185 


184.0 


19.3 


215 


243." 


r 25.4* 


6 


00. 


00,0 


66 


64.6 


l>0. 


120 


125.3 


13.2 


186 185,0 


19.4 


•J|!j 


'j 1 1 . ' 


' 25,* 


7 


07,0 


00,7 


07 


66.0 


07.0 


127 


126.3 


13.3 


167 


180.0 


19.5 


247 


245. ( 


> 35. « 


8 


08.0 


00. s 




07.6 


07.1 


128 


127.3 


13.4 


188 


187.0 


10.7 


24 s 


2441.4 


i 25. y 


9 


0D, 


00.0 


09 




07.2 


129 


128.3 


13.5 


180 


IbM.O 


10.6 


240 


247. 4 


i 26.0 


10 


00.9 


01.0 


70 


oy.o 


07.3 


1311 


129.3 


13.0 


190 


IttO.O 


19.0 


2*»o 


248.4 


> 26.1 


U 


10.0 


01.1 


71 


70,6 


07.4 


131 


130.3 


13.7 


1911190.0 


20.0 


24 1 


340.4 


* 26.3 


12 


11.0 


01*3 


72 


71.0 


97,5 


132 


131.3 


13.6 


192190,9 


20,1 


252 


230.4 


> 26.3 


11 


12.0 


01.4 


73 




07.0 


132 


132.3 


13,0 


193 


101.0 


20.2 


253 


251.4 


i 26.1 


14 


13.9 


01.5 


74 


733 


07.7 


134 


133.3 


14.0 


194 


102.0 


20.3 


254 


StMM 


i 2<Lfl 


II 


14.9 


01.0 


75 


74.6 


07.6 


135 


134.3 


14.1 


19;, 


103.9 


20.4 


2.', 5 


253.4 


i 20 , 7 


11 


15.9 


01.7 


76 


75. 6 




130 


135.3 


14.2 


190 


194.0 


20.5 


250 


254.4 


i 26.8 


1? 


It). y 


01.8 


T7 


76.0 


08.0 


137 


136.2 


14.3 


197 


195.0 


20.6 


257 


255. € 


* 26.9 


IS 


n.o 


01.9 


76 


77-6 


OS. 2 


138 


137.2 


14.4 


19h 


196.0 


23.7 


258 


256. | 


I 27.6 


J '.J 


18.0 


02.0 


79 


78.6 


06.3 


139 


13S.2 


14.5 


190 


197.0 


20.8 


259 


257. « 


L 27 J 


20 


19,0 


02,1 


80 


79. ti 


06.4 


I 10 


139,2 


14,6 


200 


198. D 


20.0 


200 


258. | 


27.2 


21 


20.0 


02.2 


81 


80.0 


08.5 


141 


140*1 


14.7 


201 


10979 


21.0 


2<il|25!>.d 


27 .3 


22 


21.0 


02.3 


82 


81.6 


08*6 


142 


141.2 


14.6 


202 


200.9 


21.1 


202 


ifiiU . fj 


27.4 


2^ 


22.9 


02.4 


83 


82.5 


08.7 


143 


142,2 


14.9 


203 


201.9 


21.2 


203 


26l.fi 


27.5 


21 


23.0 


02.5 


64 


83.6 


08.81 


144 


143.2 


15.1 


204 


202.9 


21.3 


264 


262,6 


27.0 


25 


24.0 


02.6 


Ho 


84. 5 


08.9' 


145 


144.2 


15.2 


205 


203.9 


21.4 


Ml 


263,5 


27.7 


20 


25.0 


02.7 


hO 


85.5 


09.0 


146 


145.2 


16.3 


200 


204.0 


21.5 


266 


264.6 


27.8 


27 


20.0 


02.8 


87 


66.6 


09.1 


147 


140.2 


15.4 


207 


205.0 


21.6 


267 


205.5 


27.9 


28 


27.8 


02.9 


68 


67.6 


00,2 


148 


in- 


15.6, 


208 


206.0 


21.7 


20* 


266.5 


28.0 


SO 


28.8 


03.0 


89 


68.5 


09.3 


149 


ns. 2 


15.0 


209 


207,9 


21.8 


20'.r 


207,5 


28.1 


to 


29. k 


03.1 


90 


89,5 


09.4 


150 


U9.2 


15.7 


210208. * 


22.0 


270 


268.5 


28.3 


31 


30.8 


03,2 


01 


90.5 


09,5 


151 


160.2 


15.8 


211 209.6 


22.1 


271 


200.5 


26.3 


32 


31.8 


03.3 


92 


91.5 


09.6 


152 


151, 2 


1 5 ip 


212210.8 


22.2 


272 


270.5 


2s A 


33 


32.8 


03.4 


03 


92,5 


09,7 


153 


152.2 


10.0 


213|2U.8 


22.31 


273 


371.6 


28.5 | 


31 


33.8 


03.6 


04 


93.5 


09.8 


154 


153.2 


10.1 


214|212,8 


22. 4J 


274 


372.6 


28,0 


s;, 


34.8 


03.7 


05 


94.5 


09.9 


155 


154.2 


16.2 


215213,8 


22.5 


275 


273.5 


28.7 


30 


35.8 


03.8 


96 


95.5 


10.0 


156 


155.1 


16.3 


216 214.8 


22.6 


276 


274.5 


28.8 


37 


36.8 


03.9 


97 


96.5 


10.1 


157 


156.1 


10. 4 


217215.6 


22.7 


277 


275.5 


29,0 


36 


37.8 


04.0 


98 


97.5 


10.2 


158 


157.1 


16.5 


21b 


210. s 


22.8 


276 


*7fl.S 


29.1 


39 


3S.h 


04.1 


99 


98.5 


10.3 


159 


158,1 


16.6 


219 


217.6 


22.9, 


279 


277.5 


29.2 


40 


39.8 


04.2 


100 


99.5 


10.5 


160 


159*1 


10.7 


220 


218.6 


23.0 


2Hfl 


378.6 


29.3 


41 


40.8 


04.3 


101 


100.4 


10.6 


161 


160,1 


16.6 


221 


219.8 


23.1! 


3*1 


379.5 


29.4 


42 


41.8 


04.4 


102 


101,4 


10.7. 


162 


161.1 


16.0 


222 


220.8 


23.2 


282 


280.6 


29,3 


43 


42,8 


04.5 


103 


102,4 


10.8 


163 


162.1 


17.0 


223 


221.8 


23.3 


283 


281,4 


296 


44 


43.8 


04,6 


104 


101,4 


10.0 


164 


163.1 


17.1 


224 


222.6 


23.4 


284 


282.4 


29.7 


45 


44.8 


04.7 


105 


104.4 


11.0 


105 


104.1 


17,2 


225 


223.8 


23.5 


285 


2HJ.4 


20.8 


40 


45.7 


04. B 


106 


105.4 


11.1 


] 00 


165.1 


17.4 


226 


224.6 


23.6 


286 


284.4 


29.9 


47 


46.7 


04.9 


107 


106.4 


11.21 


167 


106.1 


17.6 


227 


225 .8 23 .7 


267! 


465.4 


30.0 


48 


47.7 


06.0 


108 


107.4 


11.31 


168 


1G7.1 


17.6 


226 


220,8 


23.8 


286 4 


1*6.4 


30.1 


49 


48.7 


05.1 


109 


108.4 


11.4 


100 


168.1 


17.7 


220 


227.7 


23.0 


2601 


287.4 


30.2 


50 


49.7 


05.2 


110 109.4 


11.5 


170 


169.1 


17.8 


230 


22H.7 


21.0 


290 ! 


488,4 


30.3 


51 


60.7 


05.3 


fin fioTi 


11. 6 


171 


170.1 


17.9 




229.7 


24.1 


29i: 


2*9,4 


10.4 


52 


61.7 


05,4 


112 


111.4 


11. T\ 


172 


171,1 


18.0 


232 


230.7 


24.3 


292: 


490.4 


10.5 


63 


62.7 


05.5 


113112.4 


11.8, 


173 


172.1 


18.1 


233 


231.7 


24.4 


293. 


HI. 4 


30.6 


54 


63,7 


M , o 


114113.4 


11.9 


174 


173,0 


16.2 


234 


232.7 


24.6 


294 ' 


102.4 


30.7 


63 


54,7 


05.7 


| 115 114.4 


12.0 


17 % 


174.0 


IB. 3 


235 


233.7 


24.6 


295 4 


293,4 


30.8 


56 


55.7 


05.9 


116115.4 


12.1 


176 


176.0 


18.4 


236 


234.7 


24.7 


296 


294.4 


30,0 


67 


66,7 


Oti.O 


117 116.4 


12.2 


177 


170.0 


18.5 


237 


235.7 


24.8 


297 


495.4 


.t i . n 


68 


57,7 


06.1 


| 118 


117.4 


12.3 


178 


177.0 


18.6 


25B 


236.7 


24. Oi 


296 


490.4 


31 ■ t 


59 


58.7 


00.2 


119 


118.3 


12.4 


I7i» 


178.0 


16.7 


239 


237.7 


25.0 


290 


-S97.4 


31.3 


60 


50.7 


00,3 


120 


1 10*1 


12,5 


1H0 


1700 


18.6 


240 


238.7 


25.1 


300 


298.4 


31,4 




Dep. 


Lit. 


Dirt 


Dep. 


Lit. 


Dirt 


Dep 


Ltit. 


Dirt! 


Dep. 


Lit. 


Dirt 


Uep 


Lit. 



For 84 Degrees. 



TABLE It 

Difference of Latitude and Departure for 7 Degree*. 



Dim 




11 
li 
13 

14 
15 
10 
IT 
18 

19 

20 



21 
22 
23 
24 
25 
36 

a: 
18 



Lit j Dep.l Dull Lftt. 



10. 

U.9 

13.9 
u. y 

10.9 
17,9 
18.9 
19.0 



20*8 
21 .8 
22 .8 

24*8 
25.8 
2d. 8 
27.8 
28.8 



■if 
12 

K 

3*. 
37 



41 
42 
43 

44 

45 

m 

47 
48 
411 

50 

51 

52 
53 
&4 
15 
50 
57 
59 
5'.) 
60 



Dint 



36.8 
31,8 
32.8 
33.7 
34.7 
35.7 
30.7 
37 .7 
38.7 
30.7 



4a. 

41.7 

42. 

43,7 

44.7 

43.7 

46.11 

47. 

48*0 

4a. 



0[ T 3 
01,5 
01.6 
01.7 
01.8 
01,9 
02,1 
02.2 
02.3 
02.4 



02*0 
02.7 

02.8 
02.0 
03.0 
03.2 
03.3 
03.4 
03.6 
03.7 



05,0 
05.1 
05.2 
05.4 
66*5 
05.0 
05.7 
05.8 
00,0 
06.1 



50*6 
51.6 
52.6' 
53.0 
54.0 
55.0 
56.6 
57.0 
5**6 
69.6 



00.3 

06.5 
06. 6 
06.7 

oe.t* 

06.0 
07.1 
072 
07.3 



03.8 01 
03. 
040 
04.1 
01.3 
04.4 
04.5 
046 
04. 8 
04,0 



H 


gi 

66 
06 
67 
68 
01* 
TO 



71 
T2 
T3 
T4 
T5 
T6 
TT 
78 
TO 
8J 



81 
82 
83 
S4 

85 
80 
87 



03 
04 

95 
m 

97 

08 

90 
i ui> 



jui 



103 
104 
105 



107 



00,5 
61*5 
62,5 
61.5 
64.5 
65*5 
66.5 
67.5 
08.5 
60,5 



□op. 



TO. 5 
TI.5 
T2.3 
73.4 

74.4 
75,4 
TO .4 
T7.4| 
78. 4 
TO. 4 



80.4 
81.4 
82.4 
83.4 

84*4 
85,4 
86.4 
8T.1 
88,3 
1**1 - a 



yo.s 
91.3 
92,3 
93.3 
04.3 
05.3 
90.3 
97.3 
98.3 
90.3 



10O.2 



102 191 .2 



102. a 
103.2 
104.2 



100 105.2 



OT. 4 
OT. 6 
07.7 
07.8 
07.9 
08.0 
08.2 
OH, 3 
08.4 
08.5 



08,7 
08.8 
08.0 

oo. £ 
on, r 

09.1 
00. 4 
09,5 
00*6 
09. 1 



99.9 
10.0 
10.1 
10.2 
10*4 
10*5 
10.6 
10.7 
10.8 
11.0 



11. 1 
11*2 
11.3 
11.5 
11,6 
11.7 
11.8 
11.9 
12.1 
12.2 



106.2 



H>s Iu7.2 
109108,2 
110 109.2 



12*3 
12.4 
12.0 
12.7 
12.8 
12,9 
13.0 
13.2 
13.3 
11*4 



111 110. 

112 111.2 
113U2.3 
114 111.2 
115,114.1 
116 115. 1 
117110*1 
118117*1 
119 118. 1 
I2<i 110. 1 



11*5 
11*6 
11.8 
13.9 
14.9 
14.1 
14.1 
14.4 
14.5 
14.6 



I2l!l20* 

122 121, 

123122* 

124 12a. 

125 124 . 
126125* 
127:126, 
128127*0 

129 128.0 

130 120.0 

lii uoTo 

132131.0 
133 132.0 
13 i 1 33,0 
135134.0 
136115.0 
]17|I30,0 
138 1 37*0 
139^118.0 
140 ]_3'J,0 

"uTIioTo 

142140*0 
143:141 .0 
144 142.0 
145141.9 
146144.0 
147:145/0 
148146*0 
140,147*9 
150148.9 



15IH499 
152150.9 

153 151.9 

154 152.0 

155 153*8 
150154*8 
1571165.8 
168U6.8 
I60;i67*8 
160 138.8 



16l|159.8 
162160.8 
163161.8 
161 

165 163*8 
160 104.8 
1G7|165.8 
168 tOfi.7 
169'IG7.7 
170 1GH.7 



14.7 
14.9 
15.0 
15.1 
15.2 
13.4 
15*5 
15. 6| 
15. T 
16.8 

"nTo 

16*1 
16.2 
16.1 
16.5 
16.6 
16.7 
16.8 
16.9 
17,1 



17.2 
1T.1 
1T*4 
IT. 5 
17.7 
17.8 
17.9 
18*0 
IS M 
18.1 



18*4 
18*5 
18.6 
18.8 
18.0 
19.9 
19.1 
10.3 
19.4 
10.5 



19.0 
19*7 
19.9 
20.0 
20.1 
20,2 
20.4 
20.5 
29.6 
20,7 



171 log. 7 

172 170. 7 
173171.7 
174172.7 
1751171. 7 
1T01T4*T 
177H75.7 
1781176.7 
179'177.7 
180,178. r 



20. H 
21.0 
21.1 
21.2 
21.3 
21,4 
21.0 
21.7 
21.8 
21 M 



Dial 

Ys~i 



182 180. 

183 181. 

184 I82'i 



179.7. 

;fl 

.0 
6 

185 181. 6| 
184.6, 
185.61 

188 186.6 

189 I8T.6| 

190 t8*,o 



186 
187 



200 



2iH 



D«p* 



Distl Lit. I D«p. 



22,1 
22.2 

22*1 
22.4 
22.5 
22*7 
22. 8 ] 
22. 9^ 
23.0 
23, 2l 



101 180.6; 

192 190.0 

193 191.6 

194 192.6 
105 193.5 
196 194.5 

196*5 
10^ 106,5 
199 1*17,5 
lOh. 



100.3 



23. 3 
23 . 4 
23.6 
23.6 
23*8 
23.0 
24,0 
24.1 
24.3 
24.4 



202 200.5 

203 201 ,:, 

204 202.5 
205203.5 
160 304.6 

207 205, 5 1 

208 206,4 
209*07.4 
210 208.4 



24.5 
24.6 

24. T 
24,9 
25.0 

25. r 

26.2 
25.3' 
26.5 
25.61 



241 239*2 

242 210.2 
241 [ 241 .2 

244 242.2 

245 243.2 
240 244*2 
t47|245*2 
248 246.2 
244247.] 
250 148* E 



Dep. L*t. Plat Dep. Ut,| DUtf Dep. Lat. | Dirt Dep . 



211 209.4 
212210,4 
213211.4; 
214 212.4| 
215213*4^ 
216214.4 
217215. 4; 
218216.4' 
219|2l7.4t 
220 218*4 j 

m m.4r 
222220.3; 

223 221*3 

224 222.3 
22.5 223.31 
220 224.3 
227 225. 3 1 
323 226.3 

229 227.3 

230 228.31 



231 229.3, 28.2 

232 230. 1 28.3 
233231.3 28,4 

234 232.3 

235 233.2 

236 234.2 

237 235.2 

238 236.2 

239 237.2 



240 238. 2 29.2 



28 . 5 
28.6 
28.8 
28.0 
29.0 



L*t. 



251 249,1 

252 250,1 

253 251.1 

254 252.1 
2551253* 1 
256 264.1 
257:265.1 

258 256.1 

259 257.1 
200 258.1 

261 269.1 

262 200.0 

263 261 .0 

264 262.0 
206 263.0 
m* 204.0 

267 205*0 

268 266.0 

269 267.0 
279 26H.0 



271260,0 

272 270.0 

273 271.0 

274 272.0 

275 273.0 

276 273,0 

277 274,0 

278 275.9 

279 276,0 

280 277.9 



29.4 

29,3 

29.6; 

29.7 

29.9 

10*0 

10. 1 

30.2 

30,3 

10.5 i 



30.6 
10, T 
10*8 
11.0 
11*1 
11.1 
11.1 
11.4 
11.6 
11 .T 



31.8 

31.9 

12.1 

12,2 

32,1 

32.4, 

32.5 

32, T 

12,8 

32.9 



11.0 

33.1 

33.3 

33*4 

33*5, 

:13,6 

33.8 

33.9 

34.0 

34.1 



281 278.9 

282 270.9 

283 280,9 

284 281 . 9 

285 282.9 

286 283.9 
287 '284. 9 
288 285.0 
280 286.8 
290 287.8 



291 288. 8 

292 289-8 
293.296. 8 
2041201.8 
203 292. H 
206 293.8 
297 294. 8 
906 295,8 
390 296,8 

JIOO 297.8 

Dint Dep 



14*2 
14.4 
14.6 
34.0 
34.7 
34,9 
35.0 
It.] 
35.2 
15,1 

15.5 
35.6 
35.7 
35.8 
36.0 
36.1 
36.2 
30.3 
36.4 
36. G 
Ut. 



For 83 Degrees. 



TABLE It 
Difference of Latitude and Departure 



DUt Lai. Dep. | Diit;' Lac, Dep, Dial 



01. U 
02*0 
03, 
04 .0 
05*0 

06.9 
07.9 
08*9 
09*9 



m 
m 

13 
14 



17 
1$ 
19 
20 



lo ■ o 

11.9 
12.9 
IS. 9 
11. 8 
16.8 
10*8 
17*8 
18*8 
19,8 



21 
12 
23 
14 
15 
26 
27 
38 
19 

art 20.7 



31 30.7 



32 

33 
34 
3.1 

30 



20,8 
21. | 
22.8 
23.8 
24. 1 
25.7 
26*7 
27.7 
28.7 



31.7 

32.7 
33.7 
34.7 
36.0 
97 30. e 
38 37.0 
S9 1 38.6 
40 30.0 



4l| 40.6 

42 41.0 

43 42.6 

44 43.6 

45 I KG 

46 45.8 
4Ti 46*5 

48 47,5 

49 iH + r> 
60 49.5 



00.1 
00*3 
00*4 
Q\Kti 
00. T 

oo.e 

01*0 
01.1 
01.3 
01.4 



01*5 
01*7 

01. B 

I , U 

02.1 
02.2 
02*4 
02*5 
02*6 

02. 8 



02.9 
03.1 
03,2 
03,3 
03,5 
03.0 
03*8 
03.9 
04*0 
01.2 



04.3 
04.5 
04.0 
04,7 
04-9 
05.0 
05. i 
06.3 
05.4 
05.0 



05,7 
05.8 
06. 
06.1 
06.3 
06,4 
06.5 
06. 7l 

m.m 

07 



fit I 60.4 
02' 61.4 
62.4 
63.4 
rt I F 1 
66.4 
66.3 
67.3 
.3 



63 
64 

65| 

m 

671 
68 1 
00 



70 00,3 



71 
72 
T3 

75 1 
7« ! 
77 

78; 

f9i 
BO 



70,3 
71*3 
72*3 
73.3 
74.3 
76,3 
76*3 
77*2 
78,2 
79.2 



ei, 

82 
83 
B4 
S: P 
86 
87 
88 
B£> 
90 



91 
92 
93 
94 
95 
96 
97 
US 
99! 
100 



HO, 2 
HI .2 
HI. 2 
83.2 
84.2 
85,2 
86.2 
87. 1 
HH.l 
80.1 



110. 1 
01,1 
02.1 
93.1 
04.1 
95-1 
90*1 
97,0 
98.0 
00. 



611 60.6 

62 ai.fi 1 

63 l 52.5 

54 M.Z 

65 54*5 

66 66*6 

67 56.4 
58 57.4 
£9 58.4 



60 50.4 



07.1 
07.2 
07.4 
07.5 
07,7 
07*8 
07,0 
08*1 
08*2 
0fi.4 



Dint J Depi UtjDiitlDep. 



101.100.9 
102101,0 
103102.0 
104103*0 
105104*0 
106105.0 
107,106,0 
108106.9 
109 107 .9 
110108.9 

17110979 
112110.9 
113111.9 

114 112.9 

115 113.9 
118114.9 
117,116.0 
118110*9 
119,117.8 
120,118.8 



08. m 

OH. * 
08.9 
09 >0 
00. H 
99.3 
09,5 
09.6 
09.7 



121 
122 



00.0 
10. 
10.2 
10.3 
10,4l 
10.0 
10.7 
10.0 
11. 
11.1 



119.8 
120,8 

123 121,8 

124 122*8 

125 123.8 

126 124.8 

127 125.8 
128126.8 
120 127 .7 
130 128. 7 

kTl 120*7 

132 130*7 
J 33 131.7 
132 
133 



134 
135 
136 131 



137 



11*3 
11.4 
11.6 
11.7 

n.* 
12.0 
12. i 

12.2, 
12*4 
12*5 



11.7! 
VI .8 
12.11 
13.1 
13.2 
13,4 
13.5 
13,6 

13. n 
13.9 1 

14. i| 
14*2 
14*3 
14.5 
14*6 
14*8 
14.0 
16. 0! 
15.2 
153 



150 



151 



160 



Lit. 



I3j 



138 136 
131) 137 
I l»i I 38 



141 139*6 

142 UO. 6 

143 141*6 

144 142.6 
145143.6 
140144.6 
147 145*6 
14H 146.6 
140 147. 6 

148.5 



NO 



152 160, 

153 151, 

154 152 

155 153, 
ISA 154, 
lfi7 155- 
158 156 
UP 157, 



158.4 




161 1*0.1 

162 160.4 
11*3 161.4 
164162*4 
Kir, 103.1 
100 101,1 

165.4 
168166,4 

169 167.4 

170 168.3 

189.3 
3 

.3 

174 172*3 
.3 
.3 

177 175.8 
176.3 
177.3 
178*2 



ut." iw 



172170. 
173 171, 



175 1 73. 

176 174. 



Dep. Diflt 



16.8 

17,0 

17,1 

17.3|| 

17.1 

17*5 

17.7! 

17*8 

18.0 

18.1 



Lift 



lis] 179. 2 
IH2 180*2 
183181*2 
1*4 

185 183.2 

186 184. 2 
1B7 185.2 
188186*2 
189187.2 
190188.2 



I*. 2 

18,4 
18.5 
IB. 8 
18.8 
18*9 
19*1 
192 
19.3 
10.5 



10.6 

19.8 
19.9 
20.0 
20,2 
■2» , 3 
20.5 
20,0 
10*7 
20*9 



21 .0 
21.2 
21 :i 
21.4 
6 21.6 
21.7 
Ul ,0 
22.0 
22*1 
22.3 



191 189*1 
102 100.1 
193 191.1 
1 01 1 02 . J 
195 103.1 
100 104. I 
197 195*1 
10^ IDO. I 
I - Hi 107,1 
2iH- I OH, I 
"Til lOO.n 
202200.0 
203,201*0 
201202.0 
205 203.0 
21)6 204.0 
207205. 
20H 206.0 
200207.0 
210208,0 



22. i 

22,5 
22,7 
22,8 
23.0 
23*1 
23.2 
23.4 
23.5 
23.7 



Dep. 



23.8 
23.0 
24.1 
24.3 
14.4 
24.5 
24.6 
24.8 
24.0 
25.1 

Lst. 



211 208.9 

212 200-0 

213 2E0.O 
214211.9 
216212.0 
216213.9 
217 21* R 
218215,0 
210216.9 
220 217.9 



D«p. 



25,2 
15.3 
15*6 
15*6 
15 .7 
25,9 
26.0 
26.2 
20.3 
20,4 



26.6 

26. ?| 

20*9 

27.0 

37 

27 

17 

27 

27 

27 



28.0 

28.1 
28*3 
28*4 
28.5 
28.7 
28.6 
28*9 
29*1 
29.2 



221 2tb . h 
222210.8 

223 220. 8 

224 221,8 

225 222*8 

226 223.8 

227 224.8 
228:225.8 
2211220.8 
230 227.8 



231 228,8 
232 220.7 

233 230.7 

234 231 .7 

235 232.7 

236 233.7 

237 234.7 

238 235.7, 
230 236.7 
240 237. 7 ' 

Dii?l r D^T| 



29.4 
20,6 
20.6 
29*8 
20,9; 
30.1 
MK1 
30.3 
30.5 
30.6 



30*8 
30,9 
31.0 
31.2 
31.3 
31.:* 
31.6 
31. 7| 
31.0 
M.p j 
32.1 
32.3 
32.4 
32.6 
32.7 
32.8 
33.0 
33. li 
33.3 

S3, 4 , 1 300 
Lut. i|l>ist 



241 238.7 
242(239.6 

Mibia.c 

244 341.6 

245 242-6 
24G 243*6 

247 844 

248 245*6 
241*246.6 
250 247.6 



251 248.6 
262 249,5 

253 250*5; 

254 251 .* 



255 252.5 
256 253*5 
267 254'5 
2*8 255.5 
250 256.5 
260 257 



261 258.5 

262 25^.5 

263 200.4 

264 261.4 
20^ n\-± m j 

2<iG 263.4 
267 264.4 

269 206*41 

270 267*4 



277 
278 



13 

11,7 
13*8 
14.0 
14*1 
M.f 
UA 
14.6 
14.7 
34. 8 



31. J* 
86.1 
15.1 
35.1 
35.6 
35,fi 
3^> J 
35.9 
16*1 
30. i 



36. S 
10.5 
16*1 
16*7 
36.9 
27.1 
17*1 
17*3 
17*4 
37,6 



271268,4 

272 269.4 

273 270.3 

274 271 .3 

275 272*3 

276 273,3 
274,3; 
275.3 

270 276.3 
38^277 .3 

281 278 *l| 

282 279.3 

283 280.2 

284 281,2 

285 282,2 



286 283,2 

287 284.2 

288 285*2 
289,286*2 
290 287,2 



201 288. 2| 

292 289.2 

293 290,1 

294 291.1 

295 292.1 

296 293 . 1 

297 294.1 
-I 

299 296.1 
297.1 



377 
17.9 
■M 

18.1 
38.3 
38.1 
38.6 
38.7 
18.8 
39.0 
30. J 
30.2 
39.4 
19.5 
39.7 
39.6 
39.9 
40.1 
40.2 
40.4 
40.5 
40.0 
40.0 
40.9 
41.1 
41*1 
41.2 
41.5 
41 .0 
41.8 



Dep. fLrt, 



TABLE IL 



Difft 



25 



n' * 


i _ * 
Lu« 


Dep. 


] 


01.0 


00.2 


2 


02.0 


00.3 


3 


03*0 


00.5 


4 


04*0 


00.6 


5 


04.9 


00.8 


6 


05.0 


00.9 


7 


00,0 


01. 1 


1 


07.9 


01*3 





08.0 


1 

01 .4: 


10 


00.0 


; 01,6:, 


"IT 


10.0 


01.7 


12 


11.0 


i 

01 .9 


13 


12.0 


02.0 


14 


13.8 


02.2 


15 


14.8 


02 . :t 


10 


15,0 


02.5 


17 


10. £j 


02, l| 


18 


17.8 


02, 8 


10 


18.8 


03. 


20 


19. S 


01, 3 


21 


211. 7 


03 .3 r 


22 


21.7 


«;i . 4 


23 


22.7 


03.0 


SI 


23.7 


03.8 


25 


21.7 


01,9 


26 


25.7 


04. l' 


27 


20*7 


04*2 


23 


27.7 


01*4 


29 


28.0 


04,5 


30 


29.0 


04.7 


31 


30*0 


04. 8 


32 


31 .11 


05. 1 


31 


32.0 


05*2 


31 


33*0 


05,3 


35 


31. G 


05, 5| 


30 


35.0 


05.6 


17 


36.5 


05 M 


as 


37.5 


05. of 


39 


38.5 


06. l' 


40 


19*5 


00.3 


41 


40.5 


00,-1 


43 


41.5 


06. 6 


43 


42.5 


00, 7 1 


44 


43.5 


06.9 


45 


44,4 


07.0 


n 


45*4 


07.2 


47 


40.4 


07.4 


48 


47.4 


07.5 


4i* 


48.4 


07.7 


so 


40.4 


07*8 


5! 


50*4 


oa.o; 


52 


51.4 


Ow.l, 


IS 


52*3 


08.3 


54 


53.5 


08. 4 1 


35 


51.1 


08.01 


56 


55. a 


OS. 8 


57 


§m 


08.9 


58 


57.3 


09.1 


50 


58. 3 


09.2 


00 


50.1 


09.4 


Dial 


Dep* 


Lai. 



l)L,t 



01 

62 
63 



64 05.2 



6;, 



06 05.2 



67 
00 
09 
70 



71 

72 

1 a 



75 
70 
77 
78 
79 
80 



00,2 
61.2 
02.2 



04.2 



00*2 
07,2 
68,2 
09.1 



70.1 
71.1 
72,1 



71 73,1 



74,1 
75.1 
76.1 
77. 

78*0 
70. o! 



09.5 

09 

09,9 

10,0 

10.2 

10.3 

10.5 

10.6 

10.8 

11.0 



Dep. Dirt Lit 



11, 

11.3 

11,4 

II. 

11.7 

11.0 

12.0 

12.2 

13.4 

12*5 



81 
52 
83 
81 
85 
86 
87 
88 
80 
HQ 

91 
92 
93 
04 
95 
Lit- 
07 
98 
00 
100 



lot 



103 
104 
105 
100 
107 
108 



80.0 
81 .0 
82.0, 
83.0 

81. 
-l.lt 

85*9 
86,9 
H7.9 
88.0 1 
89*9j 
00*9 
01*9 
02.8 
03,8 
01,8 
05.6 
00.8 
07.8 
08.8 



00*8 



102 100,7 



101.7 
102.T 
io;i.7 
104.7] 
105.7 
106. i 



J2.7 

12.81 

11.0 

13.1 

13.3 

11.5 

13.0 

11,8 

11.1< 

14,1 

14.2 

11.4 

14.5 

1J.7 

14.0 

15.0 

15*1 

13,3 

15. 

l5.fi 



100 107.7 



110 



111 

112 
113 
114 

115 

116 114 



15. h 
16,0 
16.1 
10.3 
10,4 
16*0 
10.7 
16,0 
17,1 
17,2 



117 

118 110 

119 117 
120 



100,6 
110.6 
111.0 
112.6 

.6 
115.6 

,5 
.5 

ns*5 



Dep. 



17. 4[ 
17.5 
17.7 
17.8 
16*0 
18.1 
18.3 
18-5 
18,6 
18.8 



21 119.5 

22 120.5 

23 121,5 

24 122.5 



25 



26124.4 



27 



123.5 



125. I 



2H 120.1 



127.4 
128.4 



31 1 1 29. 4 
32113.4 
33131.4 

34 132.4 

35 133.1 
30 134.1 
17 135*3 
AS 136.3 
39)137.3 
40,138.3 



11 139.3 
42 110. J 

3141,2 
142,2 
143.2 
W44.2 
47 145.2 
48146.9 
*0 147,2 
5gj 118*2 
5i[l49.1 

52 150. 1 

53 151.1 

54 152.1 

55 153. 1 
56154*1 

57 155,1 

58 156.1 

59 157.0 

60 158,0 



61 159,0 

62 100.0 
163 161.0 

162.0 
103. 
164.0 
67 164.0 
08 165. Li 
00 L6G.9 
70 167.9 



71 168.9 

72 169.9 
71 170. 

74 171.9 

75 172*8 
176 173.8 
77 174*6 
HI |f lil 

179 176.8 

180 177.8 

Diet Pop 



Diat 



18] 

182 179 



183 180 
181 

185 Ina 

180 1B3 
187 

188 l«j 
189186 
19i> 



22.1 
22.2 
22.4 
22.. 
22.7 
22.* 
21.0 

23.3 

21,5 

23.6 

23.8 

23.9 

24.1 

24.2 

24,4 

24.6 

21,7 

24.9 

25. 0, 

25.2 

25.3 

25.5 

85.7 

25*8 

26*0 

2C, 

26.3 

26.4 

26.6 



20.8 

20.9 

27.1 

27.2 

27.4 

27. 

27.7 

27.8 

2H.U 

28. 



191 
192 
103 
191 
105 
190 
1U7 

IU*M95 



201 
202 



211 



213 



217 



Lit. 



178.8 
.8 
.7 
I8L.7 

,7 
.7 
184.7 
.7 
.7 

1 87. 7 



199 19a 

200 197 



188.6 
180.6 
100.6 
191.6 
102.6 
193.6 
194.6 
6 

.5 



198.5 
190.5 



Dep. 



28* 

28,5 

28,6 

28,8 

28,9 

29.1 

29. :t 

29.1 

2U.G 

29,; 



29,9 
30.0 
30.2 
30.3 
30.5 
30.7 
30.8 
31. CJ 
31 
31.3 



Dfit Lai. 



Dep. 



Ill 238.0 

243 239.0 
213 210.0 

244 241 .0 
215(212.0 

246 243,0 

247 214.0 
218 241*9 
240 245.9 

250 246*9 

251 247~9 



203 200.5 
^01 201 .5 
205 202.5 

200 2B3.5 

20! 204.5 
298 205.1 

209 >Wi . t 

210 207.4 



208, 



2122U9 



210 



211211 

213 iVl 
216243, 



21b 215. 
210216, 

220 217, 

221 218. 

222 219. 

223 220. 

224 221. 

225 222. 
220 223. 

227 221, 

228 225, 

229 22li. 



31.4 

11. b 

ii.f*! 

32. 
12.2 
33.4 
32,5 

12. 7| 
32.91 



3 1 
31 

34 
2 35 
35 
35 
3', 



^"227.2 



2311228 

232 229 

233 230 

234 231. 

235 m 

230 233 

237 231. 

238 235, 

239 230, 

240 237 



Lat. I Dint Dep. 



30 
36 
3(1 
36 

30 
36 
37 
37 
37 
.0 37 



252 
253 
254 

255 



271 
272 
273 



24o,0 
249.0 
250.0 
251.0 

256 252,8 

257 2,3.8 

258 254,8 
250 255.8 
200 256.8 

257.8 
202 258.8 
263 250*8 
260.7 
265 261,7 
260 202.7 
263,7 
268 204.7 
20<J 205.7 

- r 2f:ti-( 



37.7 
17.9 
38.0 
38,2 
38.3 
38,5 
38.6 
38.8 
39.0 
«L1 
39. :t 
30, 1 
30. G 
30,7 
30.9 
40.0 

|9.2 

40.4 
10.5 
40.7 
lo.s 
41.0 
41.1 
41.3 
41.5 
41.0 
41.8 
41.9 
42.1 
42.2 



267.7 
208.7 
269,6' 

274 270.6 

275 271,0 
270 272,6 

277 273,6 

278 274,6 

279 275.0 

280 276,6 



281 277,5 
262 278.5 

283 279.5 

284 280.5 

285 281 .5 

286 282.5 

287 283,5 
2^281.5 
289 285 .4 

200 286,4 

201 287,4 
292 28*. 4 

203 289,4 

204 290*4 

205 291,4 
290;292 . 4 
207J293. a 
208 294.1 

. 209 2**5.3 
5 300 21*0.3 



Lat. S D>Bt Dep. 



42. 1 
42.0 
42.7 
42.9 
43.0 
432 
43.3 
43.2 
43.6 
43.8 
44TO 
44.1 
44*3 
44.4 
44.0 
44.7 
44.9 
45.1 
45.2 
45.4 
45.5 
45, 1 
45.8 
46-0 

in. i 

40.3 
46.5 
40.6 
46.8 
46.0 



Lat. 



ror m Degrees. 



26 TABLE II. 

Difference of Latitude and Departure for 10 Degrees. 



Dist 


Lit. 


Dep. 


1 


01 .0 


| 00.2 


2 


02.0 


1 00.3 


3 


03.0 


oo.s ; 


4 


03.9 


00.7 


5 


01.0 


00,9 


6 


05.0 


01.0 


7 


06.0 


01.2 


8 


07.9 


01.4 





08.9 


01.6 


10 


09.8 


01 .7 


11 


10.8 


01, 


12 


11.8 


02.1 


11 


12.8 


02.3 


34 


13. s 


02.4 


15 


14.8 


02.6 


to 


15.8 


02.8 


17 


10.7 


03.0 


IB 


17,7 


03.1 


19 


18,7 


03,3 


20 


19,7 


03 .5 


21 


20.7 


03.6 


22 


21.7 


03.8 


23 


22,7 


04.0 


24 


23.0 


04.2 


25 


24.0 


04.3 


SO 


25.6 


04.5' 


37 


26.0 


04 .7i 


23 


27.6 


04.0 


10 


28*6 


05.0 


30 


29. 5 


05.2, 


81 


30.5 


05,4 


32 


31.5 


05,6 


33 


32,5 


05 ,7 


34 


33.5 


05,9 


35 


34.5 


06.1 


SC. 


15.5 


00.3 


37 


S6.4 


0(i, 4 


36 


37.4 


06.0 


59 


38.4 


06.8 


4n 


39.4 


06 . 9 


41 


41*. 1 


07.11 


42 


41.4 


07.3 


43 


42.3 


07. 5 1 


44 


43.3 


07.0 


45 


44.3 


07.8 


46 


45.3 


08.0 


47 


46.3 


OB. 2 


48 


47.3 


08.3 


40 


49,3 


08.5; 


Oil 


49 .2 


QS.7| 


, 51 


5U. J 


08.0, 


52 


51.2 


00.0 


53 


59.3 


09.2 


54 


58.2 


09.4 


65 


54.2 


00.6 


u 


55.1 


09.1 


67 


56.1 


09,9 


58 


57.1 


10.1 


59 


58.1 


10.2 


60 


59.1 


10.4 


DlBt 


Dep. 





Dial Lat. 



61 
02 
63 
64 

65 



M 05 
07 



os 



70 



71 
72 
73 
74 
73 
76 
77 
78 
79 
80 



81 
82 
83 
84 
85 
Mi 
87 
88 
89 
90 



09.11 
70.9 
71.9 
72.0 
73.0 
74.8 
75.8 
70.8 
77.8 
78.8 



Dep I 

ToTo 

lO.b 
10.9 
ill 
11.3 

11.5 

it.ej 

11.8 
12.0 
12.2 



91 
02 
03 
94 

05 
Ufi 
07 
UH 

00 
100 



79.6 
80.8 
81.7 
S2.7 
84.7 
81.7 
65.7 
86.7 
87.6 
68.6 



89.6 
09,« 
91.6 
92.6 
03.0 
94.5 
95.5 
90.5 
97.5 
08.5 



lOt 99.5 

102 100.5 

103 101.4 

104 102.4 
103,4 

106 101,4 
107I105.4 1 
I OS 100,4 
UK) 107.3 
110:103.3 



12.3 
12.5 
12.7 
12.8 

n.o 

13.2 

13.4 
13.5 
13.71 
13.9 

iTT 

14.2 
14.4 
14.6 

14.8 
14.0 
15.1 
15.3 
15.5 
15,0 



Diet Ut. 



15. B 
16.0 
16.1 
10.3 
16.5 
16.7 
10.8 
17.0 
17.2 
17.4 



17.5 
17.7 
17.9 
18,1 
18.2 
18.4 
18.6 
18.8 
18,0 
19.1 



111 109 

ua'no 

113 111 

114 112 

115 LU 
116114 
117 115 

us no 

111* 117 
120 118.2 



13(1119.2 
122 J 20.1 
121 121.1 
124 122.1 



125 



123.1 



129 121.1 
127 125.1 
12*12(1.1 

129 127.0 

130 »2h.O 



Dep. '! Di«t Luc. 



181 178 I 
1*2 179.2 
Iflt 180.2 
181181.2 
185 182.2 
i m, is;i 2 
184.2 
IS5 1 



131 



132 130.0 



133 
134 

135 
13<i 
137 
13H 



129,0 



131.0 
132.0 
132.9 
133.9 
134.9 
135,9 

139 MO , 9 

140 137.9 



ill LlS.9 

142 139.8 

143 140.8 
Mil 11,6 
145 142.8 
140 143.8 

144 8 
148 145.8 
149149*1 

I VU 117.7 



Ml I is. 7 

152 I 19.7 

153 MO. 7 

154 151.7 

155 152.0 
150 153.0 
157 154.0 
158155.0 
159156.6 
100 157,6 



101 158.0 

102 159,5 
1G3 100.5 
164,101.5 
165 162.5 
106 103,5 
167 104.5 
His 105.4 

169 106.4 

170 167.4 



19.3 

10.4 

I9.6jj 

19.6 

20.0 

30.1 

20, :t 

20,5 

20.7 

20 . s 



171 108.4 
172|109.4 

4 

:i 
3 



Lat. Dist Dep. Lnt. HisV Pep 



173 170 

174 171 

175 172 

176 173 

177 174.3 
176 175.3 
179176.3 
180 177.3 



!9 



im; 
las 

189 186.1 



187.1 



191 

192 
194 
191 

195 



188,1 
1891 
190. J 
191.1 
1920 



2k 

89 

2> 

2H 

28 
2* 
29 
29 
29 
29. 



29 

29. 

30 

30. 

30. 

39 

30 

30. 

31 

3 1 

LiH 



190 I9J.0 
19; 191,0 
196 195.0 

199 190.0 

200 107.0 



201 197.9 

202 19S 9 

203 199.9 

204 200.9 

205 201.9 
200 202.9 

207 203.9 

208 204.8 

209 2i*5 ,h 
2U> 200 s 



207.6 
.8 
.6 

: 
7 

213,7 
.7 
5.7 
7 



211 

212 208 

213 209 
211210 
215 211 
210212 
217 

218 214 
21921 
220 210 



221 217.6 

222 218 

223 219.0 
221 220.0 

225 221.6 

226 222 
223.6 

228 224.5 

229 235.5 

230 220 5 



231 227 

232 226 
IUS29.fi 
2:U230 
2:t5 23l 

2;tu2:i2 



233.4 
4 
4 



337 

236 234 

239 23:..*. 

240 230.4 
Diitl Pep, 



Dep. 



31.4 
31.0 
31.8 
32.0 
32.1 
32.3 
32.5 
33 6 
32.8 
33.0 



Diat L*t. 



33.2 
33.3 
33 5 
33.7 
33.9 
34.0 
34.2 
34.4 
31.6 
34 



34.9 
35 

35.3 
35.4 
35.6 
35.8 
35.9 
36.1 
36.3 
36.5 



30.6 
36.8 
37.0 
37.2 
37.3 
37.5 
37.7 
27.9 
38.0 
38.2 



38 4 
38.5 
38.7 
3S. 9 
39.1 
39.2 
39.4 
39.0 
39.8 
39.9 



40.1 

40.3 

40.5 

40.6 

40 

41.0 

41.2 

41.3 

41.5 

41.7 



Lat. 



241 237 3 

242 238.3 
212 239.2 

244 240.3 

245 241.3 

246 242,3 
2 J7 243, a 
248 124|.2 

249 245,2 

250 216. 2 [ 

251 247. 2 

252 248. 2[ 

253 249.2 

254 250 . 1 

255 25 l.l 
2561252 . 1 
247 125* 
24S254.] 
250265 

J[60 256 

2U 1^257. 

262 258.0 

263 250.0 

264 260.0 
265.261.0 
200 262.0 
267 1262.9 
268263 
209<264.» 

^70 265^9, 

271 266,9 

272 267.9 

273 268.9 
274:269,8 
275270.8 
276 271.8 
2771272 6 
278)273.8 

279 274.8 

280 275.7 



41 
42.0 
M . 
48.4 

42 5 
42.7 
42.9 
43 
43.2 
43.4 
43.6 

43 8 
43.9 
44.1 
44.1 
44.5 

44 fi 
4IJ 
43 
45.1 



45.1 
45 5 
43.) 
45.S 
46.0 
46,2 
46.4 
40. a 
46.7 
10.9 



17. 1 
47.3 
47 

47.6 
47.8 
47 
48.1 
48.3 
48.4 
48 6 



281 276, 7 

282 277.7 

283 278.7 
2841279. 7 
2S5 280.7 

286 281.7 

287 282,6 
2861283.6 
289 264.6 
200885^6 

291,2^076 
292[287.6 

293 288.fi! 

294 289.6 
295 290.5 
296 291.5 
2?»7 292.5 
298 293,5 
299.294.5 
3«»U 295.4 



jiOO 
' DiBt 



Dep. 



48.8 
49.0 
49.1 

49 3 
49.5 
49,7 
49.8 
50.0 
50.3 
50.4 

50 5 
50.7 
50. 
51. 
51. 
51. 
51. 
61. 
51. 
52, 



For 80 Degrees. 



TABLE II. 27 



Difference of Latitude and Departure for 1 1 Degrees. 



Diat 


Lat. 


Dep. 


Diet, Lat. 


Dep. 1 


Diit 


Lat. 


Dep. ' 


Diat Lat. 


Dep. 


Dial 


Lut. 


Dep. 


1 


01.0 


00.2 


61 


59.9 


11.6 


121 


118. b 


23.1, 


"I8l'l7777 


34.5 


241 


2367t> 


46.0 


3 


02.0 


00.4 


62, 60.9 


11.8 


122 


119.8 


23.3. 


182178.7 


34.7? 


242 


237.6 


46.2 


8 


02.9 


00.0 


63 


61.8 


12.0 


123 


120.7 


23.5 


183179.0 


34.9 


243 


238.5 


46.4 


4 


03.9 


00.8 


64! 62.8 


12.2 


124 


121.7 


23. 7! 


184180.6 


35.1 


244 


239.5 


46.6 


5 


04.9 


01.0 


65 


63.8 


12.4 


125 


122.7 


23 9; 


185|l81.6 


35.3 


245 


240.5 


46.7 


6 


05.9 


01.1 


66 


64.8 


12.6 


126 


123.1 


24.0 


186182.0 


35.5 


246 


241.5 


46.9 


7 


06.9 


01.3 


67 


65.8 


12.8! 


127 


124.7 


24.* 


187183.6 


35.7 


24 i 


242.5 


47.1 


8 


07.9 


01.5 


68 


66.8 


13.0 


128 


125.6 


24.4, 


188 184.5 


35.9 


24» 


243.4 


47.3 


9 


08.8 


01.7 


69 


67.7 


13.2 


129 1 


120.6 


24.6: 


189*185.5 


36.1 


249 


244.4 


47.5 


1 A 


09.8 


01.9 


70 


68.7 


13.4 


13djl27.6 


21.8 


1 iin 1 13/1 C 

190 180.5 


36.3 


25 J) 


^45.4 


47 .7 


11 


10.8 


02.1 


71 


69.7 


13.5 


131I128.6 


25. 0! 


191;I87.5 


36.4 


251 


246.4 


47.9 


IS 


11.8 


02.3 


72 


70.7 


13.7| 


182129.6 


25.2 


192188.5 


36.6, 


252 


247.4 


48.1 


IS 


12.8 


02.5 


73 


71.7 


13.9 


133 


130.6 


25.41 


193 189.5 


36.8 


253 


248.4 


48.3 


14 


13.7 


02.7 


74 


72.6 


14. ll 


134 


131.5 


25.6 


194 190.4 


37. o; 


254 


249.3 


48.5 


15 


14.7 


02.0 


75 


78.6 


14.3 


135 


132.5 


25.8 


195I191.4 


37.2 


255 


250.3 


48.7 


16 


15.7 


03.1 


76 


74.6 


14.5 


136 


133.5 


26.0 


190192.4 


37. 4 1 


256 


251.3 


48.8 


17 


16.7 


03.2 


77 


75.6 


14.7! 


137 


134.5 


26.1 


197|193.4 


37.6 


257 


252.3 


49.0 


18 


17.7 


08.4 


78 


76.6 


14.9 


138 


135.5 


26.3 


198.194.4 


37.8: 


258 


253.3 


49.2 


19 


18.7 


03.6 


79 


77.5 


15.1* 


139 


136.4 


26.5 


199195.3 


38.0; 


259 


254.2 


49.4 


20 


19.6 


03.8 


80 


78.5 


15.3 


140 


137.4 


26.7 


200,196.3 


38.2 


269 


255.2 


49.6 


81 


20.6 


04.0 


81 


79.5 


15.6 


141 


138.4 


26.9 


~207,197.3 


38.1 


261 


250.2 


49.8 


22 


21.6 


04.2 


82 


80.6 


15.6 


142 


139.4 


27.1 


202 198.3 


38.5 


262.257.2 


50.0 


23 


22.6 


04.4 


83 


81.5 


15.8 


143 


140.4 


27.3 


203;i99.3 


38.7, 


263 258. \ 


60.2 


24 


23.6 


04.6 


84 


82.5 


16.0 


144 


141.4 


27.5 


204 200.3 


38. 9j 


264 259.1 


50.4 


25 


21.5 


04.8 


85 


83.4 


16.2 


145 


142.3 


27.7 


205 201.2 


39.1, 


265:260.1 


50.6 


26 


25.5 


05.0 


86 


84.4 


16.4 


146 


143.3 


27.9 


206 202.2 


39.3 


266|261.1 


50.8 


27 


26.5 


05.2 


87 


85.4 


16.6 


147 


144.3 


28.0 


207203.2 


39.5! 


267 262.1 


50.9 


28 


27.5 


05.3 


88 


86.4 


16.8 


148 


145.3 


28.2 


208 204.2 


39. 7 1 


268 '263 . 1 


51.1 


29 


28.5 


05.5 


89 


87.4 


17.0 1 


149 


146.3 


28.4 


209,205.2 


39.9. 


269 264.1 


51.3 


SO 


29.4 


05.7 


90 


88.3 


17.2 


150 


147.2 


28.6 


210.200. 1 


40. 1 


270 265.0 


51.5 


SI 


30.4 


05.9 


91 


89.8 


17.4 


151 


148.2 


28.8 


211207.1 


40.3j 


271*66.0 


51.7 


82 


31.4 


06.1 


92 


90.3 


17.6 


152 


149.2 


29.0 


212 208.1 


40.5! 


272267.0 


51.9 


33 


32.4 


06.3 


93 


91.8 


17.7! 


153 


150.2 


29.2 


213 209.1 


40.6! 


273 


268.0 


52.1 


34 


33.4 


06.5 


94 


92.3 


17.9 


154 


151.2 


29.4 


214210.1 


40.8 


274 


269. 


52.3 


35 


34.4 


06.7 


95 


93.3 


18. l| 


155 


152.2 


29.6 


2i5|m.o 


41. 0| 


275 


269.9 


52.5 


36 


35.3 


06.9 


96 


91.2 


18.3 


156 


153.1 


29.8 


216212.0 


41. 2| 


276 


270.9 


52.7 


37 


36.3 


07.1 


97 


95.2 


18.5; 


157 


164.1 


30.0 


217213.0 


41.4; 


277 


271.9 


52.9 


38 


37.3 


07.3 


98 


96.2 


18.7 


158 


155.1 


30.1 


218214.0 


41.6 


278 


272.9 


53.0 


39 


38.3 


07.4 


99 


97.2 


18.9 


159 


150.1 


30.3 


2191*15.0 


41.8 


279 


273.9 


53.2 


40 


39.3 


07.6 


100 


98.2 


19. 1; 


160 


157.1 


30.5 


220|216.0 


42.0 


280 


274.1 


99 .4 


41 


40.2 


07.8 


101 


99.1 


19.3 


16JL 


158.0 


30.7 


221,210.9 


42.2 


281 


275.8 


53.6 


42 


41.2 


08.0 


102 


100.1 


19.5 


162 


159.0 


30.9 


222,217.9 


42.4 


282 


276.8 


53.8 


43 


42.2 


08.2 


103 


101. 1 


19.7 


163 


160.0 


31.1 


223.218.9 


42.6 


283 


277.8 


54.0 


44 


43.2 


08.4 


104 


102.1 


19.8 


164 


161.0 


31.3 


224219.9 


42.7 


284 


278.8 


54.2 


45 


44.2 


08.6 


105 


103.1 


20.0 


165 


162.0 


31.5 


225*220.9 


42.9 


285 


279.8 


54.4 


46 


45.2 


08.8 


106 


104.1 


20.2 


166 


163.0 


31.7 


226 221. 8 


43.1 


286 


280.7 


54.6 


47 


46.1 


09.0 


107 


105.0 


20.4 


167 


163.9 


31.9 


22 7 1 222. 8 


43.3 


287 


281.7 


54.8 


48 


47.1 


09.2 


108 


106.0 


20.6 


168 


164.9 


32.1 


228 223.8 


48.5 


288 


282.7 


65.0 


49 


48.1 


09.3 


109 


107.0 


20.8 


169 


165.9 


82.2 


229 


224.8 


43.7 


289 


283.7 


55.1 


50 


49.1 


09.5 


110 


108.0 


21.0 


170 


166.9 


32.4 


230 


225.8 


43.9 


290 


284.7 


55 .3 


61 


50.1 


09.7 


111 


109.0 


21.2 


171 


167.9 


32.6 


231 


226.8 


44.1 


291 


285.7 


65.5 


62 


51.0 


09.9 


112 


109.9 


21.4 


172 


1G8.8 


32.8 


232 227.7 


41.3 


292 


286.6 


55.7 


53 


52.0 


10.1 


113 


110.9 


21.6 


173 


169.8 


33.0 


233:2*8.7 


44.5 


293 


287.6 


55.9 


54 


53.0 


10.3 


114 


111.9 


21.8 


174 


170.8 


33.2 


234 229.7 


44.6 


294 


288.6 


50.1 


55 


54.0 


10.5 


115 


112.9 


21.9 


175 


171.8 


33.4 


235 230.7 


44.8 


295 


289.6 


56.3 


56 


55.0 


10.7 


116 


113.9 


22.1 


176 


172.8 


33.6 


236 231.7 


45.0 


296 


290.0 


56.5 


57 


56.0 


10.9 


117 


114.9 


22.3 


177 


173.7 


33.8 


237 232.6 


45.2 


297 


291.5 


56.7 


58 


56.9 


11.1 


118 


115.8 


22.5 


178 


174.7 


34.0 


238 233.6 


45.4 


298 


292.5 


56.9 


59 


57.9 


11.3 


119 


116.8 


22.7 


179 


175.7 


34.2 


239 234. 6 j 45.6 


291> 


293.5 


57.1 


60 


58.9 


11.4 


120 


117.8 


22.9 


180 


176.7 


34.3 


240|235.6| 45.8 


300 


294.5 


57.3 


Diat 


Dep 


Lat. 


Diat 


Dep. 1 Lat. 


Diat 


Dep. 


Lat. 


Diat) Dep. 


lLat. 


Diat 


Dep. 


Lat. 



For 79 Degrees. 



28 



TABLE IL 




Diat 



Lat. Dtp. 



241 2*5.7 
*42 230.7 
243 237,7 

245 239, © 
24G 240,0 
1*47 2|Le 

«4il243.G 




255*49.4 
250 250 .4 

257 251.4 

258 2.V.* i 
5*59 25*. 3 
26i) 254 . 3 

24iJ 255~3 
2G2 256.S 
2**257.3 
*Mm58-2 
2^ 259.2 
a*H*2«0.2 

267 261.2 

268 202.1 
209 2113, I 
27P| 264.| 

!2G5.I 



27 1 



272 2ae,j 

373 267.0 
274 2US.0 
275269.0 

aersaro.o 

277 270.0) 

278 2?!. 9 
270 2T2.9 
2801273, ft 

2*ii 274. 9, 
2S2 275.0 
2*3 276.8 
2*4 277.8 
2*5 278.8 
286 279.8 
SS7 2HU.7 
2flN 281 ,7 
2S<I , 7 
2g0|283,7 

^H , 2aT 
292285.6 
29» f 286.6 
294 287,6 
205[288,6 
20fl l 280.& 
207 200.6 
2W\mi 5 
2!>0'292,5 
300 293.4 



For 78 Degrees. 



TABLE II. 

Difference of Latitude and Departure for 13 Degrees. 



Oiit 



Dep I Oist L*L Dep Diet Lat Dap, 



OUt I Lit. 



HI 



80 86,7 
TO 87.7] 



92.6 
OG] 93.5 



07-4 



98,4 
99.4 
1»* 4 

104 101.1 

105 in;*, a 
1001103.3' 
I Off 104.3' 
108105,2 
MIMJ 
110107.2 



IS! 117.0' 27.2 
122U8.9j 87*1 
123 119.*; 27.7 
U4 120,8 27.9 
ItS 13U8< 

126 122.8; 28.3 

127 123.7? 28.6 
128124,7. 28. 8 
12912**7 29.0 

130 I20.T | _29.2 

131 127.61^29.5 

132 128,6' 29.7 

133 429*6 29.9 

134 130.6: 30.1 
135131.5 20,4 
136 132.5 30.6 
137133.5 10.8 

138 134.5] 31.0 

139 135.41 31.3. 

140 136.4] 31.6 



Itl 176. 4 
182177-1 
M 178.3 

184 179.3 

185 | SO. 3 
166181,2 
187 182*2 
188183,2 
180184.2 
100185.1 

191 186.1 

192 187.1 
193188,1 
191 1*9,0 

195 19Q.0 

196 191.0 

197 192.0 
198192.9 

199 193.9 

200 194.9 



Dep. [Oiit | Lti. j Dep 



141,137.4 
142138.4 

143 139.3 

144 140. 2 
145.141.3 
146142.3 
147(143.21 
14ft 144.2 
149145.2 
150146.2 



151 147.1 

152 14*.] 
153149.1 
154 150.1 
155151.0 
156152.0 
IJT 153.0 
156154.0 
159U4.9 
160 155.0 



161 1541.9 

162 157.8 
101 158.8 

164 159.8 
165,160.8 
166:161.7 
167 162.7 
16H 163.7 

169 161.7 

170 165.6 



111 108.21 
112109.1 
115110.1 

114 111.1 

115 112.1 
IIOlll.O 
117 114.0 
118115.0 
119116.0 
120 116. m 



HI1I66.6 

172 167.0 

173 108.6 

174 169. ft 

175 170. 

176 171 .5 

177 172.5 

178 173 .4 

179 174.4 

180 175 



31 .7 
31.9 
32.2 
32.4 
32.6 
22.8 
33.1 
33.3 
33.5 
33.7 



34.0 
14.2 
34.4 
34.6 
14.9 
35.1 
35.3 
15,5 
35.8 
36.0 



30.2 
36.4 
36.7 
16.0 
37.1 
37.3 
37.6 
37.8 
38.0 
3*.2 



2!M j!^.h 

202 196.8 
203107.8 
2041 9*. h 
20,'i 19!!. 1 

206 200.7 

207 20 1.7 
SiOH 2E>2 . 7 

209 2U3.0 

210 2O4.fi 



211 205.6 
212200.6 
213207.5 
2M29S.5 

215209.5 

210210,5 
217211.4 
218212.4 

219 213. I 

220 214.4 



in : 
40.9 
41.21 
41.4 
41.6 
41.8 
42.1 
42.3 
42.5 
42.7 



43.0 
43.2 
43.4 
43.6 
41.9 
44.1 
44.1 
44.5 
44.8 
45.0 



45.4 
45.7 
45.9 
40. 1 
46.3 
40.6 
46.6 
47.0 
47,2 



47.5 
47.7 
47.0 

48.1 
48.4 
48.6 
48.8 
49.0 
49.1 
49.5 



241 234 
.112 230 
241230, 
244 237 
215 218 
240:230, 

247 240. 

248 24 1, 

249 242, 

250 243 



54.2 
54.4 
54.7 
54.0 
55.1 
55,1 
55.0 
55.8 
56.0 
50 2 



251 244.6 

252 245.5 

253 246.5 

254 247.5 

255 248.5 
250 249.4 

257 250.4 

258 251 .4 

259 252.4 

260 253.3 



56.5 
50.7 
50.9 
57.1 
57.4 
57.6 
57.8 
58.0 
58*1 
58.5 



261 254.3 

262 255.1 

263 256.3 
264X57,2 
205 258*2 

266 259.2 

267 260.2 

268 201.1 
209 202.1 
270 203.1 



221 215.3 

222 2163 

223 217.3 
221 '2 18. 3 
225219.2 

226 220.2 

227 221.2 
22 s 222.2 

-1 
-1 



49.7 
49.9 
50.2 
50.4 ! 
50.6 | 
50.8! 



51.1 
51.3 
51.5 
51.7 



Diat 



t«tniD^ 



l*t. jiDiiil De 



38.7 
38.9 
39.1 
39.4 
39.0 



40.0 
40.3 
10. 5 

Ut. 



231 225.1 

232 226.1, 

233 227.0 

234 228.0' 

235 229.0 
230 230. 

19.8 237,230.9 
1 238 231.9, 
239 2329 
240233.8 



52.(1; 

52.2 
52. 4 J 
52.6 
52.9 
63,1 
53.1 
5^5 
63.8 
54 

m 



27J 264. 

272 265.0 

273 206.0 

274 207.0 

275 26?**0 

276 268.9 

277 269.9 

278 270 

279 271,8 

280 272.8 

281 273.8 

282 274.8 

283 275.7 

284 276,7 

285 277,7 

286 278.7 
2H7 279.6 

288 280.6 

289 281.6 
.6 



58.7 
58.9 
59.2 
59.4 
59. ft 
59.8 
60.1 
60.3 
60.5 
60.7 



.0 
61.2 
61.4 
61.6 
0i.9 
62.1 
62.3 
62.5 
62.8 
63.0 



63.2 
81.4 
63.7 
03.9 
04.1 
64.3 
64.6 
64.8 
65.0 
0.1.2 



291 283.5 
202 284.5 
291285.5 

294 286.5 

295 287.4 

296 288.4 

297 289.4 
29* 290 . 1 

299 291.3 

300 2*12.3 



65.5 
05.7 
65.9 
66.1 
66.4 
66.fi 
66, H 
07.0 
07.3 
07.5 



1' 



De 



so 



TABLE II. 



Diat 


Ui. 


D*p. 


Dist Lit. 




i 


01 .0 


00 . 2 


0J 


59.2 


1 

14.8ji 


2 


01.9 


00,5 


62 


60.2 


15.0 


1 


02. U 


00.7 


61 


01 p 1 


15 ,2. 


4 


01. tl 


01,0 


61 


62.1 


15 mm 


5 


04.9 


01.2 


65 


63.1 


1 C T> 

\i mt \ 


6 


05 .8 


01,5 


66 


64.0 


16. 


7 




"I r 7 


ft? 


tld ■ V 


16.2 


8 


07,8 


01,0 


M 


66. 


10.5 


9 


WW .7 


vie , X 


69 


67 ,0 


10,7i 




09.7 


02 .1 


70 


67 .9 


Hi. 


11 


10.7 


02,7 


71 


*H.<* 


1 7 ,21 


12 


11.6 


02,9 


72 


69.9 


17,4! 


13 


12.0 


01.1 


71 


70.8 


17.; 


14 


13.0 


01.4 


74 


71.8 


IT, 9 


15 


14.6 


03, 


75 


72.8 


18, 1 


10 


15.5 


03.9 


70 


73.7 


18,4 


IT 


16.5 


04, 1 


1 i 


TJ 7 


1 S - 6 


18 


17.5 


04,4 


i a 


75 .7 


1 h . y 


19 


It* rl 
Iff .4 


04*6 


T9 


70.7 


10.1 


All 
p If 


|(V i 

itf » » 


04.8 


BO 


77 .0 


19.4 


21 


B0.4 


05 . 1 


Hi 


78,0 


19*6 


22 


21 .3 


.7 . i 


82 


7LI.0 


19.8 


23 




05.0 


83 


80.5 


20, 1 


24 


21,1 


05 .8 


84 


81 .5 


■jj 1 ., 
20,3 


25 


24.3 


00,0 


85 


82.5 


20, 6 H 


20 


25.2 


00,3 


Hfl 


83.4 


20 . H 


27 


26.2 


06.5 


87 


a i i 


21 .0 


2h 


27.2 


00, 8, 


SB 


85.4 


21 ,3 


29 


28, 1 


ftT ft' 


89 


86.4 


11 ,5 


31' 


20. 1 


07.3 


90 


87 .1 


21,8 


11 


10*1 


07,.) 


91 


88.1 


2:2,0 


52 


11 ,0 


07.7 


92 


89.1 


22,1 


13 


12.0 


08.0 


93 


90.2 


22. 5 r 


H 


11,0 


OS, 2 


94 


91 .2 


22.7, 


u 


14.0 


08,5 


y.-» 


92.2 


21.0 


so 


14,9 


08,7 




91, 1 


23 . 2 


17 


35.0 


09,0 


97 


111 1 

V-l , 1 


23 .5 


18 


16.9 


09.2 


98 


95.1 


23 . 7 


1£| 


17 ,H 


09 4 


99 


96.1 


24,0 




18,8 


09.7 


IU9 


97.0 


24.2 


41 


i»r» 


09,9 


ToT 




21.4 


43 


40.8 


10,2 


102 


99.0 


24,7' 


41 


41,7 


10,4 


103 


99.9 


24 .9 


44 


42.7 


10,6 


104 


100,9 


25 .2 


45 


43,7 


10,9 


105 


101.9 


25,4 


40 


44,6 


tl.l 


106 


102.9 


25,0 


47 


45,0 


11 .4 


107 


101.8 




48 


46,6 


11 ,6 


108 


104.8 


26. 1 ' 


49 


47,5 


11,9 


109 


105.8 


26,4 


59 


48-5 


12,1 


no 


106.7 


10,4 


51 


49.5 


12.3 


1111107.7 


26,9 


5$ 


50.5 


12.6 


112 


ins. 7 


27.1 


53 


51,4 


12,8 


in 


109.0 


27.3 


51 


52.4 


131 


114 


110.0 


27 6 


55 


51-4 


13.1 


115 


111.6 




56 


54.3 


13.5. 


116 


112.6 


28.1 


57 


55. i; 


13 .8 ( 


in 


111.5 


HM 


WM 56,3 


14,0, 


118 


114.5 


28,0 


an 


57.2 


143 


I U9 


U5.5 


28, «! 


60 


58.2 


14. S 130 


116,4 


29,0, 


Put IVum Int. i. l>i*l 




Lnt. il 



Dm 



Lat 



121 117.1 

122 118,4 



3 

1 

126 1 '-'2, a 



134 
125 



120, 



127 
128 
129 

Ulr 



123,2 
124,2 
125.2 
126.1 



111 127,1 
\A2 12^.1 
133 129,0 



131 

135 
136 
137 



I3M.U 
131.0 
132.0 
132.9 
138133.9 

139 131.9 

140 135.8 



141 136. 

1 vzi:r t . 



143 



138, 



144 139. 
L |> I 1 U , 



. 8 
>B 
.8 
.7 
.7 

I 16 Ml ,7 

142,6 
I 1H J 13. G 

149 144.0 

150 143.5 

146.5 
147,5 
148,5 
149.4 
15 J. 4 
I.H.I 
152.1 
153,3 
151.3 



163 
164 
165 



167 
168 



170 



151 
U2 
153 
154 
153 
150 
157 
158; 
159 
160 155^2 

"161 150,2 
162 157.2 



158,2 
159.1 
160,1 



166 161.1 



162.0 
163.0 



109 101,0 



165.0 



171 165.9 

172 160.9 
171167.9 
174108,8 
175169.8 
176170.8 
177|l71.7 
178,172.7 
179;i7l.T 
180 (74,7 



D«p. 



29,3 
29,5 
29. 8 
I'.O 
10.2 
1J.S 
30,7 
31,0 
31.2 
ZL . I 



Dist 



Ihl 

182 176 

183 177 
164178 
185 

iHti I M> 

187 

188 182 
189 183 
190 



31,7 
11.9 

32.2 
32.4 
32,7 
32.9 
33,1 
33.4 
33.6 
33.9 



191 
192 
193 
191 
195 



Ut. 



175,6 
6 
I 
.5 

179.5 
5 

181,4 
4 
4 

184.4 



185.3 
186.1 
187.3 

189.2 
[96 190,2 
197 191,1 
10h 1<I2 . I 
L 99 193.1 
200 194 , 1 



31.1 
14.4 
34.0 
34 
15 
35.3 
35.0 
35,8 
36.0 
36,3 
36.5 
30.8 
37.0 
37.3 
37.5 
37.7 
18.0 
38,2 
38,5 
38.7 

38.9 
19.2 
39.4 
39,7: 
39,9 
40.2 
40,4 
40.6 
40.9 
41.1 



201 195,0 
202190.0 
201197,0 
204 197,9 
295 198,9 

206 199,9 

207 2<li>.l! 
2flh 201 .s 
209 202.8 
210203,8 



41,4 
41,6 
41. 9i 
42.11 
42.3 
42.0 
42, H 
43.l| 
43.1 
41.5, 



n J^t i>*m» 



21 1 2^4.7 
212265,7 
213200.7 
214207.0 

215 208.6 

216 209.fi 

217 210.6 

218 211.5 
219212.5 
220211,5 



Dep. 

14.0 
44.3 
44.5 
44,8 
45,0 
45,2 
45.5 
45.7 
40.0 



46.2 

46.4 

40,7; 

40,9 

47.2 

47.4 

47.7 

47.9 

43 

18. I 



48,6 
48.9 
49.1 
49.4 
49,6 
49.8 
50.1 
50.3 
50.6 
50,8 



51.9 
51. ll 
51.5 
51. | 
52.0 
521 
52.5 
52 7 
53.0 
51,2 



221,214.4 

222 215.4 

223 216.4 

224 217,3 

225 218.3 
220 219,3 

227 22X3 

228 221.2 

229 222.2 
230223.2 



11.3 

51.7 
51.9 
54.2 
54,4 
54,7 
54.9 
55.2 
55,4 
55.0 



211 224. 1 

ill 

234 227,0 

235 228,0 

236 229.0! 

237 230 .0 

238 230.9 

239 231 .9| 
210232.9 



55.9 
56.1 
50.4 
56, 

56.9| 
57 . 1 1 
57. 3 1 
57.0 
57.8| 
5H.1 



I, at 



D, F .. 



241 243.8 
242234.8 
2 i:t 215. H 

244 21a .a 

245 317.7 

246 238.7 

247 219.7 



58.1 
58 

5S.*i 
59,1 
59.3 
W- 
, 59.8 

248 240.6* ftft.t 

249 241.0* 60.1 
256 212 .6 00,5 



251 243.5 

252 3144.1 
253|S145.5 

254 240.5 

255 247.4 

256 248.4 

257 249.4 

258 250.1 

259 231.3 
269 2*2,3 



261 2,>3 

262 251 

263 255.2 

264 256.2 
255 257 .1 
26G 258.1 

267 259.1 

268 260 . 
2091261 . 
270V62.0 



60.7 

61.2 
61.4 
01 J 
61.9 
i>2,? 
62.4 
62.7 
62.9 



01.1 
61.4 
61.fi 
63. 
64. 
64.4 
64.5 
64.8 
65. 
65,3 



2711263.0 

272 263.9 

273 261.9 

274 265.9; 

275 266,8 

276 267,8 

277 268.8 
2781269.7 
279 270.7 
2801271.7 



65.0 
65.8 
66,0 
66,3 
66.5 

G0,> 

07,0 
67.3 
67,5 
67.7 



281 3 



272.7 
.6 

283 274,6 
281275.6 

285 270.5 

286 277.5 

287 278.5 

288 279.4 

289 280,4 

290 281.4 



291 282.4 

292 283,3 

293 284,1 

294 285.3 
280.2 

2961287, 2 
297 2* H . 2 
J'.i> 2*9 . I 
299 29D. 1 
:tO(J 291 . 1 



68,0, 

68.2 

68.5 

6*. 7 

68.9 

69. 2 

69 . 1 

69.7 

69.0, 

70.2 



m*t Pgp, 1 Lat. Dmt 11 B p. Ut. 



7U.I 
70.6 

70.91 

71.1 

71.4 

71.0 

71.0 

72,1 

72,1 

72.6 



TABLE II. 31 



Difference of Latitude and Departure for 15 Degrees. 



Diit 


1 Lat. 


Dep. 


Diet 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat. 


| Dep. 


i 


Ul .U 


00.3 


61 


58. S 


It u 

10 .O 


1211116.9 


31.3 


181 


174 A 
1#4.C 


4A A 
40.0 


24 1|232. H 


AO 4 

04.4 


1 


Al O 
Ul .U 


no a 

VV .0 


62 


iCO Q 


1A A 


12S 


117. fi 


31.6 


189 


17ft H 


47 .1 


2421233.8 


AO A 


• 
• 


AO A 
UZ.U 


An a 
w.o 


63 


aa a 

Wall 


1A ft 
IO.0 


121 


118.6 


31.8 


183 


1?A A 
If O.c 


AT A 
47 .4 


243 


234.7 


ao n 
04. v 


4 


Aft O 
V9.U 


01 .0 


64 


61 •£ 


1A A 
lO.O 


124 


119. Id 


32.1 


184 


177 7 
1(1.1 


4T A 
4f .U 


244 


235.7 


A4 O 
U9 .4 


K 

9 


A/4 a 


01 .3 


65 


A9 fl 


1A M 
lO.O 


125 


120.7 


32.4 


185 


17A 7 
1 1 . f 


At A 
47 . V 


245 


236.7 


Aft A 
09 .4 


O 


Aft A 


01 .6 


64 


63.6 


17 1 
1 1 . 1 


19A 


121 .7 


32.6 


18(1 


170 7 
1 f V • f 


2a i 
40.1 


246 


237.6 


A4 T 

09 .7 


# 


OA A 
TO . C 


01 .8 


67 


64 7 


17 1 

■ 1.0 


127 


122.7 


32.9 


187 


180. C 


4A A 
40 .4 


247 


238.6 


A4 Q 

09 . V 


a 
o 


A7 7 


02.1 


68 


65.7 


17 A 
11 .O 


128 


123.6 


33.1 


188 


181 .C 


4A 7 
40. f 


248 


239.5 


04 .4 


9 


08.7 


02^3 


69 


66.6 


17.9 


129 


124. C 


88.4 


189 


182 !c 


48.9 


249 240.5 


64.4 


10 


09.7 


02.6 


70 


67.6 


18.1 


130 


123.0 


33.6 


190 


183.5 


49.2 


250 241.5 


64.7 

1 


1 1 
1 1 


in a 

1U.O 


A9 a 


71 


Aa a 

WO .O 


i a .< 
10.4 


131 


126.5 


33.9 


191 


1 A4 ft 
104 .9 


in M 
4V.4 


251242.4 


• AC A 

OO .u 


12 


11 A 
1 1 .o 


03.1 


72 


AO ft 
W .0 


1A A 
lO.O 


132 


127.5 


34.2 


192 


lAft ft 
ioo .0 


4n t 
4U.7 


252 243.4 


Aft O 
OO .4 


i« 
i# 


12,0 


OS 4 
V9.4 


71 
■ 9 


7A ft 

f V.0 


la o 
10.U 


133 


128.5 


34.4 


193 


1 AA A 
IOO .4 


ftA A 

9U.0 


253*244.4 


' Aft « 

: oo .0 


14 
14 


13.0 


01 A 
V0.O 


74 
• 4 


71 ft 
f 1 .0 


IA O 

IV. z 


134 


129.4 


84.7 


104 


1 ttT A 

107 .4 


ftA O 
0U.2 


254*245.3 


Aft T 
DO .7 


1 c 

10 


14.5 


Ol Q 
V0.V 


7* 

• 


TO J 
726.4 


in a 
1U.4 


135 


130.4 


34.9 


1V0 


i aa 4 
100 .4 


xn k 
0U.9 


255 


246.3 


AA A 
OO .U 


16 


1 ft ft 

10 .0 


04 1 

V4 • 1 


76 


71 2 
49.4 


IO 7 
IV .7 


ISA 
10O 


111 4 
»•! .4 


35.2 


196 


i an 4 

IOU.9 


ftA T 


256 


247 .3 


AA 4 
0O.9 


it 
A f 


1A A 
10.4 


A4 4 
V4 .4 


77 
f 1 


74 2 
#4.4 


in o 

1U.U 


137 


132.3 


85.5 


107 


ion 4 


fti n 
91 .U 


257 


248.2 


AA K 

oo.o 


1 A 
AO 


IT A 

17 .4 


A4 7 
V4 • f 


7A 
IP 


7ft 4 
70 .9 


OA O 
ZU.4 


138 


133.3 


85.7 


198 


1A1 4 
1U1 .9 


ftl o 
01 .21 


258 


249.2 


AA U 
OO.O 


19 


18.4 


04.9 


79 


76.3 


20.4 


139 


134.3 


36.0 


199 


192.2 


51 .5 


259 


250.2 


67.0 


20 


19.8 


05.2 


80 


77.3 


20.7 


140 


135.2 


36.2 


200 


193.2 


51.8 


260 


251 .1 


07.3 


91 
21 


ZU.9 


05.4 


Al 
ol 


7A O 


41 A 
41 .U 


141 


130.2 


36.5 


9A1 

2V1 


1 {Vi ft 

IU4 .4 




ftO A' 

0Z.U, 


261 


252.1 


AT A 
07 .O 


22 


Ol 4 
41 .0 


OA 7 

W • f 


A9 
OZ 


TQ O 

7U.2 


41 O 
Ml «Z 


142 


137.2 


36.8' 


9A9 
2V2 


lOft 1 
1 VO . 1 


ftO 4 ' 

52.3 


262 


253.1 


at a 
07 .o 


23 


99 9 
ZZ.4 


06.0 


Al 

O0 


AA O 
OU.2 


91 ft 
21 .0 


143 


138.1 


37.0! 


203 


IOA 1 
1VO. 1 


ft4 ft 
02. 


263 


OKA A 
204 ■ V 


Aa i 
oo.l 


24 


99 9 
29 .Z 


06.2 


A4 
04 


Al 1 
Ol .J 


91 7 


144 


139.1 


37.3 


204 


1Q7 A 
IVf .V 


ftO a 
04 .o 


264 


255 .0 


Aa 4 
OO .9 


25 


94 1 
Z4.1 


06.5 


AS 

O0 


BO i 
DZ. 1 


90 A 
ZZ .U 


145 


140.1 


87.5 


205 


IOA A 
1VO .v 


ft! 1 

O0 . 1 


265 


256.0 


Aa a 
oo.O 


26 


Oft 1 
40 • 1 


OA 7 


AA 


Al 1 
09. 1 


99 1 
ZZ.9 


14A 
140 


141 A 
141 »U 


37.8 


206 


■ QQ A 
1W.V 


ftl 4 
09.9 


266 


256.9 


AA a 
oo . o 


27 


9A 1 
ZO. 1 


07.0 


A7 
Of 


04 .U 


99 ft 
ZZ .O 


147 


142.0 


38. 0i 


907 

MVI 


l on a 

1 OT.V 


ftl A 
99 .O 


267 


257.9 


AO 1 
OV . 1 


28 


97 A 
Z7 .11 


OT 9 

V# .2 


AA 

oo 


Aft n 
00 .U 


oo a 

ZZ.O 


148 


143.0 


38.3 


208 


9AA Q 
WW. V 


ftl a 

09.0 


268 


258.9 


AO A 
OU.4 


29 


28.0 


07.5 


89 


.86.0 


23.0 


149 


143.9 


38.6 


209 


201.9 


64.1 


269 


259.8 


69.6 


SO 


29.0 


07.8 


90 


86.9 


23.3 


150 


144.9 


38.8 


210 


202.8 


54.4 


270 


260.8 


69.9 


31 


on a 
ZV.V 


OR A 


Al 


ct n 
57 .U 


94 A 


151 


145.9 


HQ 1 


91 1 

211 


9A1 A 
2V9 . 


KA A 
94 .O 


271 


261.8 


7A 1 
IV. 1 


32 


!A A 
9U .V 


OA 1 


AO 
VZ 


aa n 
00. v 


94 a 
Mm .0 


152 


146.8 


89.8 


919 
212 


9A4 A 
2V4 .O 


KA O 
04 . V 


272 


262.7 


TA A 
7V.4 


33 


81 A 
91 .V 


08.5 


Ol 

V9 


an c 
OV.O 


94 1 
24 * 1 


153 


147.8 


39.6 


213 


205 .7 


ftft 1 
0O . 1 


273 


263.7 


7A 7 
IV ,§ 


34 


49 A 
94 .o 


08.8 


A4 
U4 


aa a 
UU.O 


94 4 
Z4.9 


154 


148.8 




914 

214 


90A 7 
2VO • ■ 


ftft 4 
00 .4 


274 


264.7 


7A O 
IV . V 


33 


1.4 A 
99 .0 


09.1 


Aft 
U0 


ai a 
Ul .0 


94 A 
Z4 .O 


155 


149.7 


40 1 

W • 1 


91 ft 

210 


9A7 7 
2W# . f 


ftft A 

00 .0 


275 


265.6 


71 9 
I 1 .Z 


36 


44 fi 
94 • 


00 1 


AA 
UD 


uz. 7 


OA B 
44. o 


1 ftA 

10W 


150.7 


40.4 


91 A 

210 


9AA A 
2VO .O 


OO .V 


276 


266.6 


71 4 
#1.4 


37 


1ft 7 
90 .7 


09.6 


Q7 


A4 T 

V9 .7 


9ft 1 
Z0 . 1 


157 


151 .7 


40.6 


217 


900 A 

2Vjf .O 


ftA 9 
00 .2 


277 


267.6 


71 7 


38 


O/J 7 
90.7 


09.8 


OA 


Q.4 T 
W4 .7 


9ft A 
Z0 .4 


158 


152.6 


40.4 


91 A 

2IO 


41 n a 

21V .O 


ftA 4 


278 


268.5 


79 A 
1 2.v 


39 


37.7 


10.1 


99 


95.6 


25.6 


159 


158.6 


41^2 


219 


211.5 


56.7 


279 


269.5 


72.2 


40 


38.6 


10.4 


100 


96.6 


25.9 


160 


154.5 


41.4 


220 


212.5 


56.9 


280 


270.5 


72.5 


41 


40 A 
9U.O 


lO A 
i v .o 


1 Al 
1U1 


AT A 

U7 .0 


9A 1 
ZO. 1 


161 


155.5 


41 7 


991 
221 


911 ft 


ft7 9 
Ol .2 


281 


271.4 


79 7 
IZ.7 


42 


Af\ a 


io o 


1 AO 
1VZ 


Aa c 

UO.0 


9A A 
ZU.4 


162 


156.5 


41 .9 


999 
222 


914 4 
214.4 


ft7 ft 

01 .0 


282 


272.4 


71 A 


41 


At ft 
41 .0 


11 1 

1 1 a 1 


1 A4 
1U9 


AA K 

UU.O 


9A T 
ZU. f 


163 


157.4 


49 9 

42 .2 


991 
229 


91ft 4 
4IO .4 


J57 7 
Ol ,1 


283 


278.4 


74 O 
f 9.Z 


A A 
44 


A*> K 
44. 


11 4 
11.4 


in a 
IU4 


IUV.9 


9A Q 


164 


158.4 


49 4 
42 .4 


994 
224 


91 A 4 
41U.4 


ftB A 
0O.V 


284 


274.3 


74 ft 
#9.0 


4K 
40 


>I4 ft 
4o.0 


ii a 
1 1 .o 


1UO 


1U1 .4 


97 O 
Z7 .4 


165 


159.4 


49 7 
42. 1 


OOC 
220 


917 4 
41/ .9 


ftB O 
OO. M 


285 


275.3 


74 a 
#9.0 


4A 
40 


A A A 

.44.4 


11 o 


1 AA 
1UO 


l no >i 
1UZ.4 


97 A 
Ml .4 


166 


160.8 


41 A 
40 .U 


99A 
2ZQ 


Ol a 4 
410.9 


ftA' ft 

0O.0 


286 


276.3 


74 A 
74 .U 


41 


AK A 
40 .4 


19 9 
121.2 


1U7 


1 A4 /• 


OT T 

47 .7 


167 


161.8 


41 4 
40.4 


997 
4Z7 


OIO 4 
ZIV.9 


fta a 
00. 


287 


277.2 


72 4 
14.0 


2B 
40 


46.4 


ia A 
121.4 


108 


104.3 


28.0 


168 


162.3 


44 ft 
49. 


OOO 
4ZO 


AAA ft 

2ZV.2 


KA A 

OU.V 


288 


278.2 


If A K 

74.5 


49 


47.3 


12.7 


109 


105.3 


28.2 


169 


163.2 


43.7 


229 


221.2 


69.3 


289 


279.2 


74.8 


60 


48.3 


12.9 


110 


loe'.t 


2o\5 


170 


164.2 


44.0 


230 


222.2 


59.5 


290 


280.1 


75.1 


51 


49.3 


13.2 


111 


107.2 


28-7 


171 


165.2 


44.3 


231 


223.1 


59.8 


291 


281.1 


75.3 


52 


50.2 


13.5 


112 


108.2 


29.0 


172 


166.1 


44.5 


232 


224.1 


60.0 


292 282.1 


75.6 


53 


51.2 


13.7 


113 


109.1 


29.2 


173 


167.1 


44.8 


233 


225.1 


60.3 


293 283.0 


75.8 


54 


52.2 


14.0 


114 


110.1 


29.5 


174 


168.1 


45.0 


234 


226.0 


60.6 


294 284.0 


76.1 


55 


53.1 


14.2 


115 


111.1 


29.8 


175 


169.0 


45.3 


235 


227.0 


60.8 


295 284.9 


76.4 


56 


54.1 


14.5 


116 


112.0 


30.0 


176 


170.0 


45.6 


286 


228.0 


61.1 


296285.9 


76.6 


57 


55.1 


14.8 


117 


113.0 


30.3 


177 


171.0 


45.8 


237 


228.9 


61.3 


297 286.9 


76.9 


58 


56.0 


15.0 


118 


114.0 


30.5 


178 


171.9 


46.1 


238 


229.9 


61.6, 


2981287.8 


77.1 


59 


57.0 


15.3 


119 


114.9 


30.8 


179 


172.9 


46.3 


239 


230.9 


61 .9 


299 288.8 


77.4 


60 


58.0 


15.5 


120 


115.9 


31.1 


180 


173.9 


46.6 


240 


231.8 


62.11 


300 289.8 


77.6 


But 


Dep. 


Lat. 


Distl Dep. 


Lat. 


Dist 


Dep. 


Lat. 


Dist 


Dep. 


Lat.1 


Dist 


Dep. 


Lat. 



For 75 Degrees. 



3* TABLE II. 

Difference of Latitude and Departure for 16 Degrees. 



Dirt f. • 



i 

2 
3 
4 

5 
6 
7 

e 
9 
10 



II 

12 

IS 
14 
15 
16 
17 
18 
li> 
20 
21 
22 
23 
24 
25 
2fi 
•27 
28 
29 
30 

~aT 
32 
3a 
34 
35 
36 
97 
38 
30 
10 



41 
42 
43 
44 
40 
46 
47 
40 
49 
50 



51 

52 
53 
54 
55 
50 
57 
59 
59 
60 

Disc 



01.ll 
01, 9 
02.9 
03.8 
04.8 
05. 8 
'Mi . 7 
07.7 
08.7 
09.0 



10. G 
11.5 
12.5 
13.5 
14.4 

te.4 

16.3 
17.3 
IB. 3 
19.2 



20.2 
21 
22. I 
31.1 
21.0 
25.0 
26.0 
26.9 
27. 
28 . H 

29.8 
30. A 
31.7 
32.7 
33.6 
34.6 
35.6 
30.5 
37.5 
38.5 



30.4 
40.4 
41.3 
42.3 
43.3 
44.2 
45.2 
40.1 
47.1 
48.1 



49.0 
10,0 
50.9 
51.fl 
52.9 
S3. 9 

54. fi 

55. fi 
56.7 
5T.7 



Dep. 



Dtp. Dirt 



00.3 

00 .M 
01.1 
01.4 
■01,7 
01.9 
02.2 
02.5 
02 8 



oa.o 
03. 3 1 
03.0 
03. 9| 
04.1 
04.4 
04.7 
05.0 
05.2 
05 



05. R 
06.1 
06.3 
06.0 
06.9 
07.2 
07.4 
#7.7 
08.0 

oh. a 



OH. 8 
00.1 
69.4 
09.0 
09.9 
10.2 
10 
10.7 
11.0 



11.3 
11.0 
11.9 
12.1 
12.4 
13.7 
13.0 
13.2 
13 

13. H 



11 
14 

14.0 
14.9 
15.2 
15.4 
15.7 
16.0 
16. a 
10,5 



Ltit, 



01 
02 
03 
64 
65 
66 
07 
OH 
09 
70 

71 
72 

73 
74 
75 
76 
77 
7» 
79 
HO 



81 
83 

^a 

84 
85 
86 
87 
8H 
89 
90 
91 

m 

93 
114 
95 
90 
97 
98 
99 
100 



102 
103 
104 
105 
100 
107 



100 
110 



HI 



lit 
114 
115 



117 

118 



Lnt. 



58.6 
59.6 
60.0 
61.5 
62.5 
63.1 
61.- J 
OA. I 
66,3 
07.3 



08.2 

09.2 

70.2 

71 

72,1 

73 

74.0 
75.0 
7.7,0 
76.0 



77.0 
78.8 
79.8 
80.7 
81.7 
82.7 
83.6 
84.6 
85.6 
86.5 



87.5 
HH.4 
80.4 
90.4 
91-3 
92 . 3 
93.2 
94.2 
95.2 
96L1 

97Tl 
oh.o 
99.0 
100.0 
10U.9 
101.9 
102.9 
108 103.8 



104. 1 
105.T 



106.7 



112 107.7 



108.6 
100,6 
110.5 



116 III. 5 



112.5 
113.4 



119 Ml 



120 



115 



Pi st Dep. 



D*>p. 



16.8 
17.1 
17.4 
17,6 
17,9 
IB. 2 
18.6 
19.7 
19,0 
19.3 



19. C 
19.fi 
20.1 
20.4 
30.7 
20.9 
21.2 
31.5 
21 .h 
22.1 



22.3 
29.6 
22.9 
23.2 
23.4 
23.7 
24.0 

'-■i .a 
34.5 
24.8 



25.1 
25.4 
25.0 
25.9 
26.2 
26.5 
26.7 
27.0 
37.3 
37,6 

27.8 
33 . 1 
36.4 
28.7 
28.9 
29.2 
29.5 
39.8 
30.0 
30. a 



30.6 

30.0 

31. 

31.4 

31.7 

32.0 

SJT.2 

32.5 

32.8 

33.l! 



Dist 



121 

122 



123 118.2 



124 

125 



126121. 
127 
128 
129 
130 



Lnt. 



131 
132 

133 12T.K 

134 128.8 

135 129. h 

136 no . 7 
131.7 

138132.7 

139 133.6 

140 134.6 



Ml 135.5 

142 136.5 

143 137.5 
138.4 

145 139.4 

146 140.3 

147 141.3 



148 



1 5 1 



153 
154 



150 

1571 



171 
172 
173 
174 

17.» 



Lit. 



110.3 
117.3 



119.3 
120.2 



142.3 



1 n 1 n.i 

1561 41.2 



I i » .2 



152 146.1 



147.1 
148.0 



155 149.0 



150.0 
150.9 
158151.9 
159152.6 
UJO 153.8 

162 
163 
164 



154.8 
155.7 
156.7 
157.6 
1651158.6 
159.0 
160.5 
161.5 
5 
1 



166 
161 
168 
160 162, 
l7o 163. 



164.4 
165.3 
166.3 
167.3 
168.3 

176 169.2 

177 170.1 

178 171 

179 172 1 

180 173.0 

Dist 



Dep. 



Dep. 



33.4 
33.6 
33.91 
34.2 
34.5 
31 . 7 
35.0 
35.3 
35.6 
35.8 



30.1 
30.4 
36.7 
30.9 
37.2 
37.5 
37.8 
38.0 
38.3 
38.6 



38.0 
39.1 
39.4 
39.7, 
4O.0 
40.2 
40.5 
40.81 
41.1 
41.3 



41.6 

41.9 

42.2 

42 , I 

42 

43.0 

43.3 

43.6 

43.8 

44.l! 



44.4 
44.7! 
14.9 
45.2 
45.5 
45,8 
46.0 
40*3 
46,6 
46.9 



47*1 
47.4 
47.7 
48.0 
48.2 
46.5 
48.8 
10.1 
49,3 
49.0 



Lnt. 



Di«t Lit. 



181 



182174 



183 

184 

185! 
180 
187 



188180 
189181.7 
190 182.0 



I 91 
10- 



193 I 85. 

194 186, 



195 
190 
107 
108 



199 191 
192 



200 

2i>"i 193. 
202 194 



203 
204 

205 
206 
207 
208 



214 
215 



217 



221 



224 



237 227 

238 228 

239 229 

240 230 
Dist 



174 



175. 
176 

177. 
178, 
179, 



183 
184 



187, 
188, 
189, 
190, 



195 
196 
197 
198 
109 
199 



209 200 

210 261 . 

211 202. 

212 203 

213 201 



205 
206 



210 207 



208 



218 209 
219210 
220 211 



212.4 



222 213.4 

223 214.1 



215.3 



225 216.3 

226 217.2 

227 2 IS. 2 
22> 219.2 

229 220. 

230 331. 

231 557l 

232 223 . o 



233 22 1 

234 224 

235 225 



.0 

,9 
i 

236 220.9 
.8 
,8 
,7 
1 1 7 



Dep. Dist L»t. 



49 

50 

50.4 

50.7 

51.0 

5L.3 

51.5 

51.8 

52.1 

52.4 

38.~6 

52.9 

53.2 

53 

53.7 

54.0 

54.3 

54.6 

54.9 

55.1 



55.4 

55,7 

56.0 

56.2 

56.5 

50.8 

57,1 

57.3 

57.6 

57^9 

58.2 

58.4 

58.7 

59.0 

59.3 

59 

59.8 

60.1 

60.4 

60.6 



60.9 
61.2 
61.6 
01,7 
62.9 
02.3 
62.0 
62.8 
63.1 
63.1 



63.7 
63.9 
64.2 
64.5 
64.8 
65.1 
65.3 
05.6 
05.9 
66.2 



Lnt 



mi .7 

232,6 
233.0 
234.5 
246 235.6 
2 4<S 246.5 
337.4 
248 238,4 
24<J 239.4 
25U 240.1 



213 
22 1 



25 I 

252 



254 
255 



256 2 Hi. 
257 



211.* 
242.2 
253 213.2 
244.1 
245.1 
-I 

247.0 

258 248.0 

259 249.0 

260 249.9 



250.9 
262 251.9 
203 252,8 
243.9 
265 244.7 
-T 
256.7 
257. 6 



26»i 25.5 
267 
266 

260 25 S 

270 259 

271 26o7s 

272 261 .4 
373 
274! 
275 



66 
l>6 

67. fl 
67. 
67. S 
67. a 
08 
08.4 
68. 1 
68.9 



60.2 

69+ .j 

69.: 
TO.O 
70.1 
70.6 
70.8 
Tl.l 
71.4 
71. 



:: 



2<>2 . J 
263. J 
264.1 
270 265.3 

277 266.3 

278 267.2 

279 268. * 
380 269.2 



281 



282 271.1 



283 



285 



270.1 



11.9 
T3> 
725 
73.3 
13.0 

n 

73.6 

73.9 

74.1 

74.4 



71.7 
75.0 
75.2 
73.5 
75.3 
76.1 
764 
76.6 
76.9 
77.3 



272 



284 273 



274 



286 27 I 

287 275. 

288 270 

289 277 

290 27 8 



291 279.7 
202 280.7 
293 2HI .6 
291 282.6 

295 283.6 

296 284.5 

297 285.5 

298 286.5 
20*1 287 .4 
30O 2S8. f 



Dial Dep. 



77.5 
77.7 
T8.0 
7b. 3 
78.6 
78.9 
79.1 
70.4 
79.7 
79,9 



80.2 
80.5 
80.8 
81.0 
81.3 
81,6 
81.9 
82.1 
82. I 
82.7 



Lat. 



For 74 Degrees. 



TABLE II. 

Difference of Latitude and Departure for 17 Degrees, 



Di«q| Lat 



Diit L»L 



8 
9 
10 

~n 
U 

13 

14 
15 
16 
IT 

id 

19 
20 



21 
22 
23 
24 
3d 
26 
27 
28 
29 
30 



01,0 
01*9 
02,9 
03. 8 

05.7 
00,7 
07.7 
Ob. 6 
09.6 



I0.fi 

11 

12.4 
13,4 
14,3 
15,3 
16.3 
17-2 
18,2 
10. 1 



2i> 
21.0 
22.0 
23,0 
23,9 
24.0 
25. 8 
26.8 
*7,7 
38.7 



D«p. Diit 



00.3 
00. 

00. 9" 
01.2 
01,5 
01,8 
02.0 
02.3 
02.0 | 
02.9! 
03.2 
03 
03.8 
04*1 

01. 1 
04,7 
05.0 
05,3 
05.6 
05.8 



21 
32 
33 
34 
35 
36 
37 
3* 
39 
40 
41 
42 
43 
44 
45 

li 

47 

48 
49 

50 



51 
52 

53 
54 
45 
60 
57! 
58 1 
59 
60 



Put Pep 



29,0 
30.6 
31.6 
32.5 
33.5 
34.4 
35.4 
30.3 
37,3 
38,3 



30.2 
40.2 
41.1 
42.1 
43.0 
44.0 
44,0 
45.9 
46.9 
47.8 



48,8 
49.7 
50,7 
51,6 
52,6 
53.6 
54.5 
55 . 5 
58.4 
57.4 



00,] 
06,4 
06,7 
07.0 
07,3 
07,6 
07.9 
08*2 
U8.5 

OS.H 

09*1 
09.41 
09. G 
09,9 
10,2 
10,5 
10.8 
ll-l 
11.4 
IK? 
12.0 
12.3 
12.6 
13.0 
13.2 
13.4 
13.7 
14.0 
14.3 
14.6 



14,9 
15.2 
15.5 
15.6 
16.1 
16,4: 
16,7 
17.0 
17.2 
17. St 



61. 
62 
63 

«*■ 
l " 
66 

67 
68 
60 
70 



58.3 
59.3 
60.2 
61 J 
€2.2 
63 
64.1 
65,9 
66. 
66.1) 



Tl> 

7t; 

73, 
74| 
75. 

76 ; 

77 

Jo 

80l 



67.9 
68.9 
69 
70 

7i 

72 

73 
74.6] 
75,5 
76.5 



81 77.5 

82 78.1 



70.4 
80.3 
81 .3 
82.2 
83.2 

88 84.2 

89 S5.1 

90 86,1 



83 

84 
85 
86 
87 



91 
92 
93 
94 
95 
96 
97 
98l 
99 
100 



87 .0 

88,0 
88.0 
89.0 
90.8 
91,8 
92.8 
93.7 
94.7 
95.6 



101 96, G 
103 97.5 

103 98.5 

104 99.5 

105 100.4 
106101.4' 
107[102.3 

108 103,3 

109 104.2 

110 105.2 



Let. 



111 106.1 

112 107,1 
113,108.1 
114 109,0 
115 110,0 

noiio.o 

117111.0 
1J8 M2.H 
110113,8 
120jll4.8 

I Digt 'Pep 



Dep. [Diit 



17-8 
18.l| 
18.4 
18.?! 
19.0 
19.3 
19.6 
19.0! 
20.2 
20,51 



12L115 
122116 
123117 
121 Nh 
125119, 
126120 
1271121 
128122 
129 123 
130124, 



2U.8 
21,1 
21.3 
21.6 
21.9 
2-2. J 
22,5 
22,8 
23.1 
23.3 



131 '125,3 

132 126.2 
133127.2 
134^28,1 

135 129.1 

136 130 1 

1 38 132.0 
130 132,0 
Uo'133.0 



23.7 
24.0 
24.3 
34,6 
24.9 
25.1 
25.4 
25.7 

26.0; 

26.3 

26.6 
26,9 
27,2 
27.5 

27. x 
28,1 
28 ■ I 
28.7 

28. 9 
29,2 



29.5 
29.8 
3U.1 
30.4 
30.7 
31.0 
31.3 
31.6 

HM 

32.2 



141 134.8 
J 12 135 .> 

1 U 1*6.8 
1U 137/7 
145:138.7 
146139,6 
147 140.6 
14Sl41.fi 
149142.5 
150 1^4 
I5l|l44.4 
152 145.4 
153U6.3 
154:147.3 
I55'l48.2 
I5g|i49,2 
157IIS0.1 
I58'U1,1 

\m i52,i 

160 153.0 



167 
168 
169 
170 



32.3 
3*. 7 
33,0 
33,3 
33,0 
33.9 
34.2 
34,5 
34,8, 
35,1 



171 
172 



175 
176 
177 
178 



161 154.0 
102154.9 
163 155.0 
104 156.8 
165 157.8 
100158.7 
159,7 
100.7 
161 .6 
162.6 



163.5 
164.5 

173 105.4 

174 166.4 
167.4 
168.3 
169.3 
170.2 

179 171.2 
IhO 1 7 ^ - 1 
M 



Dep. 



Dep. 



35 . 1 
35.7 
36.0 
30.3 

36,5! 
36,8 
37.1 
37.4 

37, 7 1 
38, 0< 

38.3 

38.6 

38.0 

39.2 

30.5 

39.8 

40.1 

40.31 

VI. li 

4U , 9 

41,2 
41.5 

41.8 
42.1 
42.4 
42.7 
43.0 
43.3 
43.6 
43,9 



161 
182|I74,0 

183 175,0 

184 176,0 

185 176,9 
186177.9 
187176,8 
188 179,8 
189|180.7 
190.181.7 
191,182.7 
lUSt 183.6 



52.01 
53:; 
53.5 
53.8 
54.1 
54.4 
54.7 
55.01 
55. a| 

55.6 



Diit Lat. I Dep. 



211 2l0,5i 

242 231 .4 

243 232.4. 

244 233.3, 

245 234.3j 
2 1*; 235. 3 



l<>3 



107 



184.6 
5 



194 185 
105 186 
196 Ih7 



188 



108 180 
199190 
200il01 



55,8| 
56,1 
56.4! 
56.7 
57,0 
57,3 
57.6 
57.91 
58.2 
58.5 



44,1 
44.4 
44.7 
45,0 
45,3 
45.6 
45.9 
40.2 
40,5 
16. s 

47.1 
47.4 
47.7 
47,9 
48.2 
48. 5 
48.8 
49.1 
49.4 
40.7 



50.0 
50.3 
50.0 
50,9 
51.2 
51.5 
61.7 
52.0 
62.3 
52.6 



UL Dmt'Dep. 1 



Lat, IHat 



201 192, 
202 1 93 , 

203 194, 

204 195 
20* liKi 



206 
207 

2(18 

200 



197 
l!r8 
198,9 
199.9 



210200,8 



217 236.2 

248 237.2 

249 2$8 J! 
25U239.1 



70 

T6 

71 

71 

71 

71 

72 

72 

72.8 

73.1 



211 201 .8 
212202.7 
213203,7 

214 204.0 

215 205. 

216 206.6 

217 207,5 
218208.51 
210 209.4 
220 210. i\ 
221211.3 
222 212,3 
223213.3 
221211.2 

22G 216.1 

227 217.1 

228 218.0 

229 219.0 
230220.0 



58 . 8 

59.1 
59.4 
50.6 
59.9 
6U.2 
60.5 
60 . m 
61. 1 1| 
61 .4 

6l.7ll 

62.0 

62.3 

62.6 

62,0 

63.2 

63. 1 

63.7. 

64,0 

64.3 



251 240,0 

252 241 . 

253 241 .9 

254 242,9 

255 243.0 

256 244.8 

257 245.8 

258 246.7 

259 247.7 
HA) 2 48_6 

261J249.G 

262 250.G 

263 251.5 
2lil 252 .5 

265 253.4 

266 254.4 

267 255.3 
26* 256,3 
261* 257 2 
270 258.2 



271 250-2 

272 260.1 

273 261.1 

274 2G2.0 

275 2G3.0 

276 263.9 



73. 1 

73.7 
74.0 
74.3 
74.6 

74.8 
73.1 
75.4 
75.7 
76.0 



78.9 



231 220.9 
232,221 9 
233 222 ,8 
234|223.8 
235,224.7 

236 225.7 

237 226.fi 

238 227.6 
239228,6 
240|229.5 



0|229 



61.6 
649 
65.2 
65.5 
65.8 
66 . I 
66.4 
66.7 
67.0 
673 



67.5 
67.8 
68.1 
68.4 
68,7| 
69.0 
60.3 
69.6 
69.9 
fO. 2 



L2 DUt 



277 261.9 

278 265,9 
2791266,8 
280 267.8 
1ST 268,7 
2*2 269,7 

283 270.6 

284 271.6 

285 272.5 
2S(i273,5 



287 



274,5 



2Hh 275.. 1 

aeo 276.4 

290 277,3 



291 278.3 

292 270.2 



79.2 
70.5 
79.8 
80.1 
80.1 
80,7 
81.0 
81.3 
81 .6 
81.9 



82.2 
82.4 
82,7 
83.6 
83.3 
83.6 
83, y 
84.2 
H4.5 
84.8 



.2 

204 281 2 

205 282.1 

206 283 . 1 
297 284.0 
208 285.0 
290 285,9 
300 286.9 



Dep. 



85.1 
85.4 
85.7 
80.9 
86.2 
86.5 
86.8 
87.1 
87.4 
87. 7 



For 73 Degree*. 



34 TABLE IL 

Difference of Latitude and Departure for 18 Degrees. 



2 
3 
I 

r* 

7 
8 
9 
10 



Lat, 



01.0 
01 ,0 
02.9 
03.8 
04*8 
05.7 
00.7 
07.0 
OB #6 

005 



n 

12 
13 
14 
13 
16 
17 
18 
10 



10.5 
11.4 
12.4 

ia.3 

14.3 
13.2 
10,2 
17,1 
18,1 
10.0 



21 20.0 



^2 
23 
2-1 
25 
20 
27 
28 
2!) 
30 



20.0 
21,0 
22,8 

21.7 

25.7 
20 r r; 
27.0 
28.5 



31 

32 
S3 

:n 

33 
30 
37 
38 
39 
10 



211. S 
30.4 
31.4 
323 

33,3 
34.2 
:v>i 

36. 1 
37.1 
38.0 



41 

H 

Ml 
44 
45 
40 
47 
48 
49 
60 



30.0 
30.9 
40.9 

n 

12 
K* 
U 
45 
U 
ir 



52 

54 

S5 
56 
:i7 
5S 
59 
00 



48.3 
451 

90 

51 
A 2 
53 
">1 

55 

50.1 
57.1 



Dtp. .0ut tut Dep. Dint Lot. Dep. Ditt ttU 



00.3 
oo.o 

00.9, 
01. 2' 

oi.o 

02.2 
02. 3 
(12. H 
03.1 



03.4 
03.7 
01.0 
04.3 
04.0! 
04. W 
05. 3 
05.6 
05.0 
06.2 



06. 

00. 
07. 1, 

or. 4 

07.7 
08.0 
OS. 3 
OH. 7 

ON. 

09.3 



09.9 
10.2 
10.5 
10. 8 
U.I 
11.4 

n.7 

12.1 
12.4 



12.7 
13.0 
13.3 

13,0 

13.9 
14 

It. 5 
14.8 
15.1 
15.5 



Ki.S 

10. 

10.4 

10.7 

17.0 

17.3 

17,0 

17.0 

1H.2 

18,5 



01 

m 

64 

06 
67 
08 
09 
70 



58.0 
59.0 
50.0 
OIJ.'J 
61.8 
62,8 
63,7 
64.7 
05.0 
00. 



71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 



HI 
82 
83 
84 
s:> 
86 
87 
88 
89 
00 



67.5 
68.3 
69.4 
70, I 

7i :i 

72.3 
73.2 
74. a 
75,1 
76,1 



18.0 
19.2 
10,5 
19.8 
20 

20.4 
20.7 
21.0 
21.3 
21 



21.0 

22.2 

22.6 

22 . 

23.2 

23 

23.8 

24.1 

24.4 

24.7 



77.0 
78.0 
78,0 
711.0 
80.8 
81.6 
82.7 
83.7 
8-1.0 
85.6 



80,5 
87.5 
88.4 



25.0 
25.3 
25,6 
20.0 
20,3 
20.0 
20.9 
27. 2 
27.5 
27.8 



04] 89.4 
95 00.4 



00 
07 
08 
99 
100 



01.3 
92.3 
93.2 
94.2 
95. 1 

1 1 1 907l 
102 97.0 



103 

1041 
105 



lis .0 
98.0 
00.9 



107 

108 



I 00 LOO. 8 
101.8 
102.7 
100,103,7 
110,101.6 



111 105.6 
112100.5 
113 107.5 
114 108.4 



115 



Lat. Di* t 



109. I 



116110.3 
117111.3 

118 112.2 
110113.2 
120114.1 



28.1 
28.4 
28. 1 
20.0 
29.4 
29.7 
30.0 
30.3 
30.0 
30 .o j 

31.2 
31.5 
31.8 
32.1 
32.4 
32. B 
S3. 1 
33 . 1 
33.7 
34,01 



34,3 
31.6 
31.0 
35.2 
35.5 

as. 8 

30. 2 
36,5 
36.8 
37.1 



21 i i . . I 



;,o I i'j.7 



LftU Dbt pep. 



37.4 
.0 37.7 
38.0 
38.3 
38.0 
3S.0 
SO. 
39.0 
39.9 
4H.2 



10.5 
40. V 
41.1 
41.4 
41,7 
42.0 
42.3 
42.0 
43.0 
43.3 



34.1 
35,1 
30.0 
37.0 
37.0 
38.0 
39.8 
40.8 
II .7 



43.0 
43.9 
44.2 
445 
44.8 
45.1 
45,4 
r>.7 
40.0 
40.4 



13.0 
41.0 
45.5 
40.5 
47.4 
48.41 
49.3 
50.3 
51 .2! 
52.2 
53.1 
54.1 
55.0 
56.0 
56.0 
57.9 
58. 8 
59.8 
60,7 
Hi ,7 



40.7 
47.0 
47.3 
47.0 
47.9 
48.2 
48.5 
48.8 

to.i 

49.4 



02,0 
03.6 
04,5 
65,5 
00*4 
07.4 
08,3 
GO. 3 
70.2 
71.2 



40.8 
50.1 
50.4 
50,7 
51,0 
51.3 
51.0 
51.0 
52.2 
52.5 



181 
iv_> 

183 
184 
185 
I Mi 
187 
is* 



IH9 179 
190 180 



191 181 -7, 

102 182,6 

103 183,6 
184.5; 
185.5 



104 

105 



1<m; lMi.4 



197 



108 188-3 



109 

200 



201 
202 
203 



291 19.1,0 



29.1 
206 
207 



231 



2:1:1 
231 



52.8 
53.2 
53.5 
53.8 
54. 
54.4 
54.7 
55,0 
55.3 
55.0 

Ut. DUt 



2t 
215 



221 



224 
225 



2:1? 



172.1 
173.1 
174.0 

175.0 
175.0 
176.0 

m 

178 



187.4 



189. 
190. 



101.2 
Hi-. I 
193.1 



105.ll 

105.9 
190.0 
197.8 
200 198.8 
190.7 



£19 

TiT 200.7 
212201.6 
21:1202.0 



203, 

204. 



D*p, UUt L*t. Dq^ 



55.0 
56.2 
50 , 
56.0 
57*2 
37.5 
57.8 
58.1 
58.4 
58 

5U.0 
59.3 
50,0 
59.0 
60.3 
60.6 
00.0 
61.2 
61.5 
61.8 



62.1 
62.4 
62.7 
63.0 
63.3 
63.7 
61.0 
64.3 
64.0 
64.9 



210205.4 

217 200.4 

218 207.3 

219 208.3 
229 209.2 



210.2 



222 21 1 . 

223 212. 



II 
214 



os.:i 

08.6 
08.9 
69.2 
09.5 
220 214.9 00, H 
70.1 
70.5 
70. * 
71 



227 215 
22S 210 
220 217 
230 218,7 



210. 



2;i2 220 



221. 
222. 



235 223. 
230 22 1 . 



225 



238 220.4 

239 227.1 

240 228. 



05.2 
65.5 
05.6| 
66.1 
00.4 
00.7 
07.1 
07.4 

or.? 

68.0 



71.4 
71 
72.0 
72.3 
72.6 
72.9 
73.2 
73 
73 
71 



211 22*1,2 

212 230.2 

24U 231.1 

244 2*2.1 

245 233.0 
24*i 234.0 
247*94 



2iN^ Jt u 76 ; 6 



2 !<i 23*i.8 
25f> 237.8 



74.5 
74.6 
75.1 
75.4 
75.7 
70.(1 
76.3 



70,9 
77,3 



251 *3te,7 77,5 
252230.7 77,9 
2^3*10.6 7*.* 
-254 241 .6 
255 242.5 
250 243,5 
257 244.4 
25* 245.4 



250 24ti,S 
ano 247.3 



78.5 
76.8 
79. 
T9.J 
70.7 
80,0 
80.1 

261 248.2 ^jox 

202*49.2 81.1 
2f>B 

2«4 25K1, ml 
205 252.01 81.9 
2«f, 253.0 H2.S 
267 253.9] 82.4 
2«S 254.0 



269 255. ft „ 



.1 



Si. 7 
81.1 
6*4-1 



271 257. , 

272 258.7 
2::t 250.6 

274 260. fl! M .f 

275 261,51 ajs.f 

276 262.5 85 j 

277 263. 4 1 S5 f 

278 264-4 85,11 



270 265.3 
J280 2<a>.3 

281 267. 1' c 

282 268, 1 9T 

283 269. 1 

284 270.1 
986 271 .1 

286 272.0 

287 273.0 

288 273.0 

289 274.0 

290 27S.8 

291 270,8 
202 277,7 



so. 

so.. 
86.8 



293 278.7 

294 279,6 

295 280.6 
206 281.3 
20T 282*6 
208 283.4 
990 884. 4 
399 285.3 



87. 

87. »! 
88,1 
Hs.i 

88. : 

80,1 
80,3 
89.5 

~W. 

90. 
90. 
00. 
Dl. 
91. 
91. 
92 

n 

92 



! 



For 72 Degrees. 



TABLE IL 

Difference of Latitude and Departure for 19 Degrees. 



$5 



Dial Lot. Dep. DUt Lat* Dep. Dial L»U D«p. DUt L»t. I Dep. D i«t UU 



J! 
I - 
13 
14 
15 
16 
17 
18 
10 

m 



21 

22 

23 

34 
25 
26 
27 

26 

30 



11 

32 



37 
■let 



41 

42 
43 
44 
45 
46 
47 
48 
49 
5[> 

"61 

63 
53 
M 
55 
30 
67 
58 
fill 
Gil 



.0 00.1 



(Ml. 7 
01,0| 
01.3 
01. a 
02. o| 
02.3 

. 02,0 
.6 03>3 



5 
i 

4 

SHi 

30.3 
31.2 
32.1 
33,1 
31.0 
15.0 
35.0 
36.0 
37.8 



03.6 
03,9 
04.2 
04.6 
04.9 
05.2 
05.5 
05.9 
00. 2 
00.5 



06.8; 
07.2 
07.5 
07. & 
08.il 
08.5 
08.8 
09.1 
09.4 
09.8 

To.i 

10.4 
10.7 
U.l 
11.4 
11.7 
lS.Oj 
12.4 
13. 7j 
13.0 



19.7 
40.7 
41.6 
42.5 
43.6 
44.4 
46.4 
40.3 
17.3 

48.2 
49.2 
50. 1 
51.1 
£2.0 
52.9 
53.9 
64,8 
55.8 
56.7 



13.3 
13.7 
14.0 
14. si 
14. 7| 
15.0 
15,3 
15.0 
16. Oj 
16.3 

16.6' 
16.9 
17.3 
17.6 
17.9 
1 ^ - 
18.6 
18.9 
19,2 
19.5 



n 

G2 
63 
64 
65 
66 
67 
68 

mt 

70 

71 
73 

73 
74 
73 
76 
If 
7H 
7U 

SO 



91 

92 
93 

id 

95 
96 
97 
98 
99 
100 



joi 

102 
103 
101 
J 05 



109 
110 



111 

LI2 
113 
IN 

115 



117 
118 
110 



19.9 
20.2 
. 20.5 
5 20,8 
21.2 
215 
21.8 
22. 
22.5 



67.1 
68.1 
69.0 
70.0 
70,9 
71.9 
72.8 
73.8 
71,7 
73. G 1 



76.6 
77. 5| 
78.5 
79.4 
80.4 
81.3 
82. 3 
83.2 
84.2 
85.1 



2^.8 

237 

23.4 

23. H 

24.1 

21.4 

24.7 

25.1 

25.4 

25.7 

20, 

26.4 

26.7 

27. 

27.3 

27.7 

28.0 

28.3 

38.7 

29.0 

29.3 

29.6 

30.0 

30.3 

30.6 

30.9 

31.3 

31.6 

31.9 

32. 2l 

32.61 



121114.4 

122 U5. 4 

123 116. 3 

124 117.2 
126U8.2 
126 119.1 

t27 120.1 

228 121.0 



129 
Utit 



122.0 
122,9 
123^9 
124.8 
12.1. 1 
120.7 

135 127.6 

136 128.6 

137 129.5 

138 130 



131 

132 
133 
134 



9 j . 

pi, 

97. 
9v 
99, 

106 1U0, 

107 101. 
10* in-, 



103 
104 



32.9 
33.2 
13.5 
33.9 
34-2 
14.5 
14.8 
15.2 
35.5 
35.8 



105. 
105.9 
106,8 
107.8 
108.7 



110109,7 



110.6 
HI. 6 
U2.5 



IWUSiJ 



36.1 
36.5 
36. H 
37.1 
17.4 
37.8 
38.1 
38.4 
38,7 
39.1 



Dap, kit. jiUi*Ll_p«p. I Lflt- 



139 

140 

TIT 



U2 IS\.A 



143 



HI 130.2 



145 



146 138.0 



147 
148 
149 
150 



157 
158 
159 
161 



164 

165 



131.4 
132.4 
133.3 



135.2 



137.1 



139.0 
139.9 
140,9 
141.8 



151 
152 
153 
154 
155 
156147,5 



148.4 
149.4 
150.3 
151.3 
152.2 
153.2 



161 

162 

163 154.1 



155.1 
156.0 



1 (Mi 157.0 
187 157,9 
168158,8 
169159.8 
170 IG0.7 



171 161,7 

172 102,6 
.6 

164.5 
165.5 
166.4 
167.4 
168.3 
109.2 
170.2 



173 103. 
174 
175 
176 
177 
178 
179 
180 
Dial 



39.4 
30 . 7 
40. 
40.4 
40.7 
41,0 
41.3 
41.7 
42.0 
42.3 
42.6 
43.0 
43.3 
43,0 
44.0 
44.3 
44.6 
44.0 
45.3 

46.2 
46.6 
46.9 
47.2 
47.5 
4 7.9 
48.2 
48J 
IM.B 

49.2 
49.5 
49,8 
50.1 
50.5 
50,8 
51.11 
51.4 
51.8 
52.1 



62.4 
52.7 
53.1 
53.4 
53,7 
54.0 
54,4 
54.7 
55.0 
55.1 



Dep. 



55.7 
66,0 
56.3 
56,0 
57.0 
57.3 
57.0 
58.0 
58.1 
58.6 



r.nt. 



■ - 1 171.1 
J82 172.1 
183173.0 
1*4 174.0 

185 174,9 

186 175,9 

187 176.8 
188177.8 
1H9 178.7 
jWti' n'J.Q . 

191 180,6 

192 1H1 .5 

193 182.5 

194 183.4 
195184,4 
190 1*5.3 
I97|imi.3 
I98jl87.2' 
199jl88.2 
20U J si), j 



58.9 
69.3 
59.0 
59.9 
GO. 2 
606 
60,9 
61.2 
61.5 
01 ,9 



201 
2112 



238 



62.2 
62.5 
62.8 
63.2 
63,5 
63,8 
64.1 
Oi.5 
64,8 
65.1 



190,0 
191.0 
2.j3 E -j I .9 
2lH 192.9 
193.8 
206194.8 
195.7 
1U6.7 



209 197.6 

210 198.6 

211 HKK5 

212 200.4 

213 201 .1 

214 202.3 

215 203.3 

216 201,2 
2L7 21)5.2 
21 s. 200. 1 
219 207.1 
220)208.0 



221 209.0 

222 209.9 

223 210.9 

224 21 1.8 

226213.7 
227 214.6 
328 215.6 

229 2 Hi. 5 

230 217.5 



231 2184 
2tt*19< I 

233 220.3 

234 2213 

235 222. 2 
230223.1 

237 221. 1 1 

238 225 .0' 
230 226.0 
240 226.9 



65.4 
65,8 
66.1 
66.4 
66.7 
67.1 
67.4 
67,7 
08.0 
0> j 

68.7 
69.0 
69.3 
69.7 
70.0 
70,3 
70.0 
71.0 
71.3 
71.6 



72.0 
72.3 
72.0 
72.0 
73.3 
73.0 
73.9 
74,2 
74.6 
74.9 



75.2 

75.:, 

75.9 

76.2 

70.6 

76.8 

T7. 

77.51 

77.8 

78^l| 

Lai 



241 227.9 
2I2 22H,H 
243 229, s 
241230.7 
245|231.7 
246 232.6 
247|233,5 
21^2:u,5 
2.19 235.4 
250 236.4 



251 237,3 

252 2:is . 3 
25:i 239.2 
254240.2 

255 241.1 

256 242,1 

257 213,11 

258 243.9 

259 244,9 
960 245.8 



201 210. s 

202 247.7 
263,248.7 
264 249.6 
205 250.6 
200 251.5 
267 252.5 
2*.s 2V3.4 
260|254.3 
270 255 . 

~27~i 250.2 

272 257.2 

273 25S.1 

274 259,1 

275 260,0 
276261.0 
277 261.9 
278.262,9 

279 263.8 

280 264 



2HI 205.7 
282 266.6 
283! 267. 6 
2m!268,6 
28-V269.5 
280 270.4 
2H7 27* -1 
28H'272.3 
289273.3 
290,274.2 



291 275.1 

292 276.1 

293 277.0 

294 278.0 

295 278.9 
206 279.9 
297,2*0,8 
298 281 ,8 
299 1 282.7 

28 3.7 



Dep. 



7H-5 
78.8 
79. 1 
79.4 
79.8 
80.1 
80.4 
80.7 
81. 1 
81 . J 



81.7 

82.0 

82.1 

82.7 

83.0 

H3.3 

83. 7| 

84.0 

84.li 

846 



85.0 
85.3 
85.6 
86.0 
86.3 
86,0 
86.9 
87.3 
87.6 
87,9 



8B.2 
88,6 
88.9 
89.2 
89.5 
89.9 
90.2 
90.5 
90.8 
91 .2 
91.5 
91.8 
92.1 
92,6 
92.8 
93,1 
93.4 
93.8 
94,1 
94.4 



94.7 

95 , 1 
95,4 
95.7 
96-0 
90,1 
96.7 
97.0 
97.3 
97,7 



For 71 Degrees. 



m TABLE II. 

Difference of Latitude and Departure for 20 Degrees. 



Dint L«t. D«p 



IL 
IV 
13 
H 
15 
16 
IT 
IS 
10 
SO 



21 
a* 

21 

25 

26 
27 
28 
fO 
30 



3 1 

Si 

83 
31 

35 
SO 
37 
SB 
39 
40 



43 
44 

45 
40 
471 
48 
40 
50 



51 
52 
53 
54 



56 
57 



111,9 
02. 8 
OS. ft 
04.7 
05.6 
06.6 
07.5 
08.5 
00*4 



to.** 

IKS 

12.2 

13,3 
14 J 
15*0 
16.0 
16*9 
17*0 
16*8 



00.3 
Oil .7 
01. 
01*4 
01.7 
02,1 
02.1 
02*7 
03.1 
01*4 



10.7 
20.7 
21*6 
22. G 
23*5 
314.4 
3H.4 
20.3 
27.3 
2S.2 



21*. I 
30.1 
31.0 
31 .9 
32.9 
33,8 
31. H 
35.7 
If .0 
370 



41 38.5 
49 30*5 
40.4 
41,1 
42*3 
43.9 
44.2 
45.1 
4«.l> 
47.0 



00.8 



oi ._■ 
07,5 
07*9 
08.2 
08*6 
08, 
011*2 
0*1*6 
00.0 
10,3 



10.0 
11*3 
11,0 
12.0 
12*3 
12*7 
13.0 
13*3 
13*7 



14*0 
11 1 

14.7 
15.0 

15.4 

15.7' 

10.1 

10.4 
16.8 
17*1 



47,0 
48.9 
4ft* 8 
50*7 



55 51,7 



52.6 
53.0 
54.5 
59 55*4 20.2 
56.4 20.5 



17*4 
17. B 
18.1 
18*5 
18.8 
19.2 
19.5 
19. I 



Diat L*i 



01 
62 
G3 
61 

m 

GO 
67 
08 
0i ( 
70 



71 

11 
73 
71 
75 
76 
77 
78 
79 
80 



HI 
82 
83 
81 

86 
87 
88 
89 
90 
91 
92 
93 
94 



57.1 

58 

Pi 

00 

0* 

02 

u 

51 
oi 

65 



96 
97 
98 
99 
100 
101 
102 
103 
104 
106 



106 99 

107 100 



108 
109 
110 



111 
112 
113 
114 
115 
116 
117 
118 



101 
102 
103 



1- I . 
105, 
106, 
107, 
108 
109 
109, 
110, 



119111.8 



Dep 

"ST 
21 
*j 
21 
12 
22 
22 

23.3: 
23.0 
23.9 



1.4,3 

24.0 

25.0 

25.3 

25 

HO 

20 

20 

27 

27 



11 
2* 
28 

te 

29 

29 

29 

30,1 

30.4 

30.8 



31 

II 

32 
32 
32 
33 
33 
■3*9 
11.2 

34.5 
8 34*9 
35.2 
35.6 
35*9 
86*3 
30*0 
36.9 
37*3 
37.6 

38*0 
36*3 
38*6 
39.0 
39.3 
30.7 
40*0 
40*4 
40.7 
41*0 



121 
122 
123 
121 
12* 
120 
127 

I2U 
13 I 



131 
132 
133 

134 
135 
130 
137 
13* 
130 
Nil 



141 
142 
143 
114 
145 
146 
147 
118 
119 
1 .10 



151 
152 
153 
154 
155 
156 
157 
158 
159 
1011 



161 
102 
1<]3 
101 

1 03 

too 

107 
108 
169 
170 



171 

172 
173 

174 
175 
170 
177 

178; 

179 
180 



IS. 

14.0 
15,6 
16.3 
17.5 
18.4 
19*3 
20 *S 
21.2 
2 2.8 

23*1 
24.0 
2.i,ll 

25*0 
20.0 

27 ,h 

28 
29.7 
30*0 
31.0 



32.5 
33.4 
34.4 
35.3 
30.3 
37.2 
38*1 
39*1 
40.0 
41*0 

41*0 
42.8 
43*8 
41.7 
45.7 
40*6 
17.5 
48.5 
49*4 
50 . I 



51.3 

52.2 

53.2 
54.1 
55.0 
56.0 
50.0 
57*9 
58*8 
50.7 



00.7 
61*0 



Pi»t Pep 



D*p. I DiM I Lai. I D#p. |Di*t I Lit \l>f. 



41*4 
41.7 
42.1 
42.4 

42. b 
43.1 
43.4; 

43. h 
44.1 
44*5 



44.8 
45.1 
45.5 
45*8 
40.2 
46.5 
46.9 
47.2 
47*5 
47.9 



48*2 
48.0 
1H.9 
49.3 
49.6 
49*9 
50.3 
50.0 
51.0 
51*3 



51,6 
52.0 
52.3 
52.7 
53.0 
53.4 
53.7 
54.0 
54.4 
54.7 
55.1 
55.4 
55.7 
50.1 
50.4 
56.8 
57 
57 
57 
5H 



181 170. 
141171.0 

183 172*0 

184 172. V 
173.8 
174.0 
175. 

1881176. 7 

IK'.* HI,*: 

19J 178.6 



1*5 

180 
18 



101 17U.5 
190 100-4 
193 1811 
IS8,3 
183*2 
184.2 
185.1 
IB0.1 
190187*0 
290 187*9 



194 

195 
196 
197 
198 



201 



203 

204 

205 



188. 9 



202 L89> 



190*8 
101.7 
192*6 
201, 193.0 
207 194,5 
20h lo,v,5 
209(196.4 
2in 1 97 J 

211 198*3 

212 199.2 

213 200.2 

214 201.1 

215 202.0 
2tt»|203,0 
217 203.0 
218204.9 
219205.8 
220 206.7 



225 
220 



i 



58.5 
58,6 
59.2 
59.5 
59.0 
00.2 
60.5 
60.9 
61.2 
61.6 



Diat 



221 207.7 

222 208.6 
l m 2.\ 2(10.0 
221 210.5 

211.4 
212. 1 
227 213,3 
214,2 
1 
1 



229 215 

230 216. 



231 217 

232 216 
233218 

234 219 

235 220 
230 221 
237 222 
23b 223 
239 221 
2 HI 22 V 



1 

9 
.9 
* 
8 
7 

A 
(, 

s 

D*p7 



61*01 
02.2 
62.6 
611*9 
63.3 
63.6 
64.0 
64*3 
04.6 
65.0 
05.3 
05.7 
06.0 
66.4 
66.7 
67,0 
67*4 
67.7 
68. 1, 
OH H 4 

08.7 

60.1 

69*4 

69*8 

70. 

70. 

70*8 

71.1 

71.5 

71.8 



213 
214 



82.4 
ttf.B 
83 



24 1 226 . 5 
212 2*7.4 
I 
3 

145320*21 aa.s 

04.1 



M| 2:11 
217 232 



73*2 
72.5 
72.9 
73.2 
73.5 
73 .« 

74 .a 

71 .6 
74.9 
75.2 



TfJ.O 
79.3 
70*7 
80.0 
80.4 
80*7 
81.1 
81.4 
81.7 
82.1 
Ut. 



21* 233*6 
219 234 .0 
250 234.9 



251 235.9 

252 230. 8 

253 2S7 .7 

254 281*. 7 M.» 

255 239*0 87.3 

256 240,6 

257 241.0 

258 243 

259 243.4 
200 244,3 



2til 245,1 
2(i2 246.t 

263 247.1 

264 248.1 

265 249*0 

266 250.0 

267 250*9 

268 251.8 

269 252*8 
^70 251.7 

271 254.7 
271 255. Q 

273 250. 5 

274 257.5 

275 256.4 

276 259,4 

277 260.3 

278 261. f 

279 262.2 

280 263 



84. i 
W.S 
85.3 
85,5 



sr. i 

87. 9 
88,: 
00,4 
88.9 



89*3 
89.0 
90.0 
00.3 
90.5 
91.0 
91.5 
91.7 
92 u 
92.3 



7 > . 
75.9 
70.3 
76.0 
77.0 
77.3 
77.0 
7W,0 
70*3 
78*7 190 272. S 



06.4 



281 261.1 

282 265,0 

283 265*9 06.3 

284 266.0 971 

285 267.8 

286 268*8 

287 260 .71 
0*0 

.6 



300 281 

Diat 



92.7 
93." 
03.4 
93.7 

04a 

04*4 
9J.7 

95.1 
03.4 
95.« 



291 278*6 
901174.4 
298 275 

294 276 

295 277 

296 278 
207 270,1 

298 280.0 

299 281.0 101 



l>ep 



07*5 
97.3 
98,2 
Hi 
98. 8 
1*9.2 

9<j~5 
90.9 
1 
6 
9 
1 

101 ,6 
101*0 
I 




3 100 
3 100 
2 100 
1 101 



9 102 



L*t, 



For 70 Degrees. 



TABLE II. 87 



Difference of Latitude and Departure for 21 Degrees. 



Dut 




Dep. 


1 1 , _t 


f at 


Dep. 




Lat. 


Dep. 






Dfcp. 


Dist 


Ltt. 


UCp, 


1 


00.9 


00.4 


• 61 




21.9 


121 


113.0 


43.4 


181 


169.0 


64.9 


241 


225.0 


60.4 


2 


01.9 


00.7 


62 


67.9 


22.2 


122 


113.9 


43.7 


182 


109.9 


65.2 


242 


225.9 


86.7 


3 


02, 6 


01. 1 


! 03 


58,8 


22.6 


123 


114.8 


44.1 


181 


170.8 


65.6 


243 


226.9 


87.1 


4 


OJ.i 


01.4 


64 


59.7 


22.9 


124 


115.8 


44.4 


184 


171.8 


65.9 


244 227.8 


67.4 


5 


04.7 


01.8 


66 


60.7 


23,3 


12-> 


116.7 


44.6 


185 


172.7 


56.3 


245 228.7 


87.8 





05.6 


02.2 


06 


61.6 


23.7 


120 


117. 


45.2 


160 


173.6 


66.7 


246*229.7 


88.2 


7 


06,5 


02.5 


67 


62.5 


24.0 


127 


118.8 


45.5 


187 


174.6 


67.0 


247 230,6 


68.5 


8 


07.5 


02.9 


68 


63.6 


14.4 


128 


119.5 


45.9 


183 


175.5 


67.4 


246 231.5 


68.9 


9 


06,4 


03.2 


69 


04.4 


94.7 


129 


120.4 


46.2 


189 


176.4 


67.7 


249 333.6 


Mi. 2 


10 


00.3 


03.6 


70 


05.4 


25.1 


130 


121.4 


10.0 


190 


177.4 


68.1 


250 233.4 


89-6 


11 


10.3 


Ot.0 


71 


66.3 


S6.4 


131 


)2J.:J 


46.9 


191 


178.3 


68.4 


251 


234.3 


90.0 


12 


11.2 


04.3 


72 


67.2 


26.8 


132 


123, a 


47.3 


192 


179.2 


66.8 


2621 235 .3 


90.3 


is 


12.1 


04.7 


73 


68,2 


20.2 


133 


124.2 


47,7 


193 


160.2 


69,2 


263 236.2 


90.7 


14 


13.1 


05.0 


74 


09 . 1 


26.5 


134 


125.1 


48.0 


194 


181.1 


69.5 


254 237.1 


91.0 


15 


14.0 


05.4 


rs 


70.0 


2(1.9 


135 


120.0 


48.4 


195 


162.0 


69.9 


255 


236.1 


91.4 


16 


14.0 


05.7 


76 


71.0 


27.2 


13G 


127.0 


48.7 


196 


163.0 


70,2 


256 


239.0 


91.7 


17 


16.9 


Of,, ] 


77 


71,9 


27.6 


137 


127.9 


49.1 


1 91 


163.9 


70.6 


257 


239.9 


92.1 


IS 


10.8 


06.5 


78 


72.8 


28.0 


138 


128.8 


49.5 


I9h 


164,8 


71.0 


256 


240.9 


92.5 


19 


17.7 


06.8 


79 


73.8 


28.3 


139 


129.8 


49.8 


199 


185.8 


71.3 


269 


241.6 


92.8 


20 


187 


07.2 


80 


74.7 


28,7 


140 


130.7 


50.2 


200 


186.7 


71.7 


260 


242.7 


U3.2 


21 


19.0 


07.6 


81 


75.6 


29.0 


141 


13K6 


50,5 


201 


187,6 


is. i 


261 243.7 


93.5 


22 


20.6 


07.9 


82 


76.0 


29.4 


142 


132.6 


60.9 


202 


ISM. 6 


72.4 


262 344.6 


93.9 


it 


21.5 


08.2 


83 


77.5 


29.7 


143 


133.5 


51.2 


203 


189.6 


72.7 


263 245.5 


94.3 


21 


22.4 


08.6 


84 


78.4 


30.1 


144 


134.4 


61.6 


204 


190.4 


73.1 


264 


246.5 


94.6 


25 


23.3 


09.0 


85 


70.4 


30.5 


145 


135.4 


52.0 


205 


191.4 


73.5 


265 


247*4 


96.0 


26 


21.3 


09.3 


80 


80.3 


30.8 


146 


136.3 


62.3 


206 


192.3 


73.8 


266 


248.3 


96.3 


27 


25.2 


09.7 


87 


81.2 


31.2 


147 


137.2 


52.7 


207 


193.3 


74.2 


267 


219.3 


96.7 


as 


20.1 


10.0 


88 


82.2 


31.5 


148 


138.2 


53.0 


208 


194.2 


74.5 


268 


250.2 


96.0 


an 


27.1 


10,4 


89 


S3.1 


31.9 


1 49 


139.1 


53.4 


209 


195.1 


74.9 


269 


251.1 


96.4 


so 


28.0 


10.8 


90 


84.0 


32,3 


160 


140.0 


63.8 


210 


196.1 


75.3 


270 


162.1 


96.8 


SI 


28.9 


11.1 


91 


86.0 


32.6 


151 


141.0 


64.1 


2lT 


197.0 


75.6 


271 


253.0 


97.1 


32 


29.9 


11.5 


92 


85.9 


33.0 


152 


111.9 


64.5 


212 


197.9 


76,0 


272 


253.9 


97.5 


3 3 


30.8 


11,8 


93 


86.8 


33.3 


163 


142.8 


54.8 


213 


198,9 


76,3 


273 


25 1,9 


97.8 


34 


31.7 


12.2 


94 


87.8 


33.7 


154 


I 13. b 


56.2 


214 


199.8 


76.7 


274 


265.6 


98.2 


35 


32,7 


12.5 


95 


86.7 


34.0 


156 


111.7 


55.5 


215 


200.7 


77.0 


275 


256.7 


98.6 


36 


33, (i 


12.9 


96 


89.6 


34.4 


156 


145.6 


65,9 


210 


201.7 


77.1 


276 


257.7 


98.9 


37 


34.5 


13.3 


97 


90.6 


34.6 


157 


146.6 


56.3 


217 


202.6 


77.6 


277 


25b. 


99.3 


38 


35.5 


11.6 


98 


91 .5 


35.1 


15b 


147.5 


66.6 


218 


203.6 


76.1 


278 259,5 


99.6 


39 


30,4 


14.0 


99 


92.4 


19*6 


169 


148.4 


57.0 


219 


2U1.5 


76.5 


279 


200.5 


100.0 


40 


37.3 


14.3 


100 


93,4 


36.8 


100 


149.4 


57.3 


220 


20.,. 4 


76.8 


am 


261.4 


100.3 


41 


38.3 


11.7 


101 


94.3 


36. a 


161 


150.3 


67.7 


221 


206.3 


79.2 


281 


262.3 


100.7 


42 


39.2 


15.1 


102 


95.2 


36.6 


162 


151.2 


66.1 


222 


207.3 


79.0 


an 


263.3 


101.1 


43 


40.1 


15.1 


103 


06.2 


36.9 


163 


152.2 


58.4 


223 


208.2 


79.9 


263j264.2 


101.4 


44 


41.1 


15.8 


KM 


97.1 


37.3 


164 


153 J 


58.8 


224 


209.1 


80.3 


284 265.1 


101.8 


45 


42. U 


10.1 


105 


98.0 


37,6 


165 


154.0 


59.1 


225 


210.1 


80.6 


285 266.1 


102.1 


40 


12. 9 


16.5 


106 


99.0 


38.0 


100 


155.0 


59.5 


226 


211 .0 


81.0 


286 207.0 


102.5 


17 


43.9 


10. 8 


107 


99.9 


38.8 


167 


|M .0 


69.6 


227 


211.0 


81.3 


287 267.9 


102.0 


48 


44.8 


17.2 


108 


100.8 


38.7 


168 


150.8 


60.2 


Hfl 


213.9 


81.7 


288.868.9 


103.2 


49 


43.7 


17.0 


109 


101.8 


39.1 


169 


157.8 


60.6 


229 




82.1 


2*0 


2G9.8 


103.6 


50 


40.7 


17,9 


110 


102.7 


89.4 


170 


11017 


60. 


230 


214.7 


83.4 


290 


270.7 


103J) 


51 


47.0 


18.3 


111 


103.6 


39.8 


171 


TmTo 


61.3 


231 


215.7 


83.8 


aw 


27177 


104.3 


62 


46.5 


18.6 


112 


104.6 


40.1 


172 


160.0 


61.6 


232 


316.6 


63.1 


292 


272.6 


104.6 


53 


49.6 


19.0 


113 


105.5 


40.5 


173 


161,5 


62,0 


233 


217.5 


83,5 


293 


273.5 


106.0 


54 


50.4 


19. 1 


114 


106.4 


409 


174 


162.4 


62.4 


234 


218.5 


63.9 


294 


274.5 


105.4 


55 


61.3 


10.7 


l\h 


107;4 


41.2 


175 


163.4 


62.7 


236 


219.4 


64. t 


295 


273.4 


105.7 


50 


63.3 


20.1 


116 


lob. 3 


41.6 


170 


164.3 


63.1 


236 


220.3 


84.6 


206 


276.3 


106*1 


57 


53.2 


20.4 


117 


109.2 


41,0 


177 


165.2 


03.4 


237 


221.3 


84.9 


297 


277.3 


106-4 


58 


54.1 


20.8 


118 


no. a 


42.3 


178 


166.2 


01.8 


236 


222.2 


85.3 


296 


278,2 


106,8 


59 


55.1 


21.1 


119 


iii.i 


42.6 


179 


167. 1 


04.1 


239 


223.1 


65.6 


299 


279,1 


107.2 


00 


56.0 


21.5 


220 


112.0 


43,0 


ISO 


168.0 


64.5 


240 


224.1 


[ 86.0 


300 


280 . 1 


107.3 


Dill 




1 EST 


Diat 


Dep. 


Lut. 


Diet 


Dep. 


Lit. 


Dist 


Dep.) Lat. 


Dint 


Dep, 


Ltt. 



For 69 Degrees. 



38 TABLE II. 

Difference of Latitude and Departure for '22 Degrees. 



B; 
4 
6 

7 

a 
y 

to 



00,9 
2 01.0 

03. 8 

03.7 

05.fi 
66.5 
07.4 
03.3 
Oil. 3 



11 
12 
II 
I J 

15 
16 
17 
18 
10 
20 



21 
22 
23 
24 
25 
26 
97 
28 
20 
50 



B 

:12 
;ta 
M 

3* 

at* 

39 
40 



41 

42 
43 
44 

45 

46 
47 
4B 



fill 
60 



10.3 

It .ft 
12.1 
15.0 
13.0 
14.8 
15. 8 
10.7 
17.0 
18.5 



10.5 
20.4 
21.1 
22. :t 
23.2 
34.1 
25.0 
36.0 
30.0 
27.8 



28.7 
30.7 
30.6 
31.5 
32. | 
33.4 
34.8 

37.1 



38.0 
38.0 
39.9 
40.8 
4J.7 
43.7 
43.0 
44.5 
45.4 
40.4 



47.3 
48.2 
40.1 
50.1 
51,0 
51.9 
52. K 
53.8 
54.7 
55.6 



ESS p*p 



Dep. I Dirt 



00.4 
00.7 
OKI 
01.5 
01.9 
02.2 
02.0 
03.0 
03.4 
03.7 



04.1 
04. 1 
04. y 
05.2 
05.6 
06.6 
06.4 
06. T 
07.1 
07.6 



07.9 
08.21 
08.0' 
69.0, 
00.4, 
00. 7j 
10.1 

10.0 
11.3 



U.6 
12,11 
12.4 
12.7 
Il-lJ 
11.5 

14.2 
14.6 
15.0 



15.4 
15.7 
16.1 
10.5 
10.9 
17.2 
17.6 
18.0 
18.-1 
18.7 



61 

m 
H 

64 
fli 
60 
87 
63 
09 
TO 



81 
N2 
AS 
01 
85 
|0 
87 
88 



L*t. 



Dep Diit! Lat, Uep. 



56,0 
57.5 
58.4 
5U.3 
60,3 
61.2 
62.1 
63, U 
64.0 
114.9 



05.8 
00.8 
67. 7 
68,6 
60.5 
70.5 
71.4 
72 J 
73.2 
74.2 



91 
92 
93 
94 

95 
00 
97 
08 

yo 
100 



75.1 

76,0 

77.0 

77.0 

78.8 

79.7 

80,7 

81. 

88.5 

83.4 



22,<i 

23.2 

23. 6 1 ' 

34.0;l 

it. 3 

24.7 

25. 

¥5.5 

25. H 

20.* 



26 
27.0 
27.3 

27 r : 

28.1 
28.5 
23.8 
20.2 
20.6 
30. 

"sO 

10.7 
11.1 
11.5 
31.8 
12.3 
33.0 
13.0 
33.3 
33,7 



84.4 
85.1 

8M 

67.2 
88.1 
80.0 
89.9 
90.0 
91.8 
92V7 

93. fi 

94. fi 
95.5 
96.4 
97.4 
98.3 
011.2 



101 
102 
103 
104 
105 
106 
107 
103 100.1 
109101.1 
J10 102^0 

111 102.9 

112 103.8 

113 104.8 

114 105.7 

115 106.0 
116107.6 
117 108.5 
118100.4 
1111 110.3 

uo nut 

Diflt Dep. 



121,112. 2 
122113.1 

123 111. 0| 

124 115.6 
1251115.9 
120 110.8 
127 117.8 
1*6 118.7 
129119.0 
110 120.5 



45.3 
45.7 
46.1 
46.5 
46. S 



181 



181 

185 



Lit. Dep. : Di*i Lmt. 



iti7.8 



182 168.7 
\y*;i U>0.7 



tTO.6 
171 



M 180 172.5 



in i2i. a 

132 122. | 
153 123.3 

134 124.2 

135 12.) .2 
126 120.1 
117 127.0 
138 128.0 
13912*4.9 
I W I20.N 



141 130.7 

142 111.7 
MB 112.6 

144 113.5 

145 134.4 
140 135.4 

147 136.3 

148 137. 
140 138.2 
150 139.1 



151 
152 
153 
154 
155 



140.0 
140.9 
141.9 
142.8 
143.7 
156144.6 

157 145.6 

158 146.5 
159147,4 
160 148.3 



34.1 
34.5 
548 
35.2 
35.6 
36.0 
36.3 
36.7 
37,1 
37.5 

37.3 
38.2 
33.6 
39.0 
393 
39.7 
40.1 
40,5 
40,8 
41.2 

41.6 

42.0 

42.3 171160 
42.7 174 161 
48,1 175 162 
43.5 
43.8 
44.2 
44.6 
45 ■( 
but i Dittt Dflp. 



47.0! 187 



•M .U i 

47.9 
48.31 



49. (1 
49. 4 r 
49.8 
50.2 
50 

50. y 

51.3 
51.7 
52.1 
52, I 



173.4 
188174,1 
180 175.2 
190 17(1.2 



191 

192 



177.1 
178.0 



52. S 
51.2 

53. G 
53,9 
54,1 
54.7 
55,1[ 
55,4 
55. H 
56. 2 



56.0 
66.9 
57.3 
57.7 
53 J 
58.4 
58.8 
59.2 
59.6 
59.9 



161 149.3 

162 150.2 

163 151 

164 152. l| 

165 153.0 
106153,9 
167 154.8 
MBllfJ 
lfi!) 156.7 
170 157,0 



171 



172 159. 



158,5 



176 103 

177 164 
178 

lhu 



179 168 



♦ 4 
.3 
.J 
.2 
.1 

165,0 
.0 
166.0 



60, 3 
60, f 
61,1 
61.4 
61. 8' 
62. 2' 
62. ej 
62.9 

aa,3' 

63.7 



64.1 
04.4! 
04.8! 
05. 2 ! 
65.6 
05 M 
66 3 
6fl.7| 
67,1 
67.4 



193 178.9 
191 1799 
195 180,3 
196181.7 
197 182,7 
19* I S3. 6 
109 134,5 
300135 4 

201 186.4 
302 187.3 



203 



18H,2 



204 189,1 



2*3.5 1WJ 



i.T 
21.0 
91* J 

91, * 

«.i 
ft * 

92. * 
93 J 

94. r 



2U5 



206 101.0 



2IJ7 



208 192.9 

209 193.8 
194 7 
195.0 



210 



211 

212196.6 



213 
214 

215 



197.5 
198.4! 
(99.3 

216 200.3 

217 201.2 
21^202.1 

219 203.1 

220 204,0 



190,1 



191.9 



22 1 204.9 

222 205.8 

223 20G.8 
21)7.7 

225 208.6 

226 209.5 

227 210.5 
211.4 

229 212.3 

230 213.3 



231 214.2 

232 215.1 

233 216.0 

231217.0] 
235 217. 
230 218, « 
237 219.71 
23b 220.7 

239 221 6 

240 222.5 



Diit DepJ 



341 

242 224.4 

243 224.3 

244 2*6.2 

245 227,2 

247 229,0 

94a >mj 

249 230,9 
2M 23!. 8 

251 1*32. _ 
2521233.7 
253,234.6 

254 235.5 

255 236.4 
256; 217 .4 
2S7 33B.S 
2561230.2 
2501240. 1 
2E0| 241.1 
26l|55^-9U 
262)242 V W J 

m* 

99.1 

90,6 

hum 

mm 



203 243 .S 
2«4 244,8 
205 245. 
2GG24G.6 
2671247.6 
2<'8 24S5 
26» 24V.4 
2*0 250 It&f.l 



*TI 251.3 lilJ 

272 252,2 161 9 

273 253.1 
2T4 254.* „ 
S75 255*0 103.0 
27**5.1 103. 
277 256.3 101,8 

257.8 104.1 
2T9 358.7 104.* 
280 259.6 104,9 



94. J 

94,4 

Hi 

94 : 

!*-)." 

ye. i 

97,0 

or. i 



105.3 
105,5 
106.0 
106,4 
10G.fi 
107.1 
107,5 



28 1 260.5 

282 261,5 

283 262.4 
281 263.3 

285 264.2 

286 265.2 
2871206. 1 „ 
288 267,0 107,0 
289.368.0,106.3 
29o!2fi8.0|og.6: 
2911269.8 
21*2 270,7 
293 271.7 
2»4 273.6 
295 273 5 
290 271.4 
297 275 . 4 



109.0 
109.4 
109.8 
110.1 
110.5 
110. 
. 111.3 

298 270. 3 1U. 6 

299 277.2112.0 

300 278.2 112,4 



Litt. 



TABLE IL 

Difference of Latitude and Departure for 23 Degrees. 



m 



Diit Lat, Dep.] Diit L*t. Dep. Oiftt Lat. Dep. Dirt L*t 




121 111-4" 
12*2 112.3 

rn'iu.i 
ia5ii5.i| 

l«JO 116.0 

128117" 
129UH.7 



lit! 120.0 
13*121 .4 
133 122.4 
131123, 3 

luuu.t; 

136l25.2[ 
137 126. 1 
138127.0 
139128.0 
140 128.9 



| 12 130, 
143 HI 

in 132.6 

145 KW. * 

146 131 1 

147 135.3 
130.2 

140 137.2 
150,138.) 

T5T139.0 
152 139.9 
rr,3 140.8 

154 141.8 

155 142.7 
15fi I43.fi 

157 144.5 

158 145.4 

159 140,4 
IfiO 147.3 




148.2 
1(12 149. I 
103 150.0 
154 151.0 
151.9 
152.8 

167 153.7 

168 154.0 
155.6 

i5Q. a 

^4 
3 



171 157. 
172.158. 
173|159 
ItiO, 
175161. 
176 1G2.0 
KM. 9 
163.8 
179164 
180 t65.7 



Dial Dep. 



69.0 
59 
59 
rill, 2 
Oo.o 
61.0 
61 
01 

02.1 

62.5 



62.9 
63 

63.7 

64.1 

04 

94 

66 

65,0 

66.0 

66.4 



lifi.S 

67 

67.6 
68.0 
68.4 
68.8 
09.2 
n<i. 5 

70.3 



Ltit. 



211 194.2 

212 195 

213 I IMS 

214 197,0 

215 197.9 
210 lOM.h 
217 199.7 
2182U0.7 

219 20l.fi 

220 202 . fi 



82 , 4 
82.8 
83.2 
83.6 
84.0 
84.4 
84. K 
85,2 
85.0 
86.0 



221 203.4 
222*04.4 

223 205 

224 200.2 
225207.1 

226 208.0 

227 209.0' 
22* 209.9 

229210. a! 

230 211. 7 



86.4 
86.7 
H?.l 

67.5 
87.9 
88.3 
89,7 
89.1 
80.5 
89.9 



231 212.0 

232 213.6 
23 3 21 I 
234 215.4 
285 216.3 
236*217.2 

237 218.2 

238 219. 

239 220.0 

240 220.0 
EKsfl Dtp, 



90.3 
90,6 
91.0 
91 . 1 
01.8 
92.2 
92.6 
93.0 
93.4 
93.8 



Lat. 



249.5 105.9 

272 250.4 106.3 

273 251.3 106.7 | 

274 252.2 107,1 
275253.1 107.5 1 

276 254.1 107.8 

277 255.0 108. 3 I 
27 > 255.9 I OH. 
279 256.8 109.0 
280 | 257.7 109>4 
281!258,7|l09.8 

282 259.6110.2 

283 260.5 110.6 

284 201.4 111 
286 262.3111 4 

286 203.3 111-7 

287 264.2112.1 

288 366.1 112.6 

289 266.0 112.9 

290 266.9 HSj 

291 267 .9 113.7 

292 208.8114.1 
203 269.7114-5 
294 270.^ H I 9 
295*271.5 115-3 
200 272,5 115. T 



207 273 ,4 
29* 274 . 3 
299 275.2 



| 300 276.2 117. j 
Dial' Dep. 



llfi.O 
116.4 

116.6 



For 67 Degrees. 



40 TABLE It 

Difference of Latitude and Departure for 24 Degrees, 



Di<t 



2 
3 
4 
6 
6 
7 
8 
9 
11) 



U 
IS 

13 
11 
16 
16 
17 
18 
19 
Iff* 



21 
22 
SI 
24 
25 
26 

sr 
an 

29 
30 



Ltt. D«p, 



oo 

01 

02 

04 

04 

07,1 

08. a 
(»'», i 



00.4 

00. 8 
01.2 

01, 
02.0 
02.4 
02.8 
03,3 
03.7 
04.1 



10.0 
11.0 
ll.fl 
12,8 
13.7 
14.0 
I6.4| 
16.44 
17.4 1 
18.3 



04.6 
04. y 
06.3 
05.7 
06,1 
00.5 
06.9 
07.3 
07.7 

oo.i 



Oi«t Lut Dap. 



31 
32 
33 
34 

as 

30 
37 
38 
39 
40 



11 

42 
43 
44 
45 
46 
47 
48 
4*1 
50 



01 
09 
53 
54 
55 
56 
67 
58 
SO 
60 



10.2 
20. l| 
21.0 
21.9 
22. * 
23,8 
24.7, 
25.6 



27 . J 



08.6 
08.9 
00.4 

10.2 
10.0 
11.0 
11.4 
11.8 
122 



28.3 
29.2 
30.1 
31. lj 
32.0 
32'9 
33.8 
34.7, 
35.6 
36. A 



12.01 
13.0 
13.4 
13.8 
14.2 
14.6 
15.0 
16.5 
16.9 
16.3 



37.6 
38.4 
39.3 
40.2 
41.lj 
43.0 
42.9 
43.9. 
41.8 
46.7 



10.7 

17. 

17.5: 

17.9 

18.3 

18.7 

19.1 

19.5 

19.9 

20 3 



66.7 
56.6 
67.6 
64.6. 
59.4 
60.3 
01.2 
62.1 
63.0 
63a> 

7ll^4.9 
72l 65.8 

73 66.7 

74 67.6 

75 08.6 
TO 09.4 



01 
62 
03 
04 
66 
60 
07 
08 
69 
70 



81 
89 
83 
84 

m 

Mi 

87 

** 
89 
90 



91 
92 
98 

941 
96 
90 
97 

m 

90 
100 



40.6 
47.5 
48.4 
49.3 
50.2 
51.2 
52.1 
53,0 
63.9 
64.8 



20,7 
21.2 
21.6 
22.0 
22.1 
22.8 
23.2 
23.6 
24,0 
24.4 



Digt Dap.i Ut. 



101 
102 
103 
104 

in,-, 
106 
107 
106 
10!) 
110 



70.3 
71.3 
72.2 
73.1 



74.0 
74.9 
75.8 
78.7 
77.7 
78.6 
70,5 
80.4 
81.3 
82.2 



83.1 
64.0 
85.0 
85.9 
86.8 
87.7 
88. 
89.5 
00.4 
91.4 



24, k 
25.2 
25.0 
20.0 
20. 1 
20.* 
27.3 
27.7 
28.1 
28.3 

28. 
29.3 
18*7 
30.1 
10.5 
10.9 
31.3 
31.7 
32.1 
32.5 



32.9 
33.4 

33.8! 
34.2 
34.0 
35.0 
36.4 
36.81 
30.2 
36.0 



37.0 
37.4 
37.8 
38.2 
38.6 
89.0 
89.5 
39.9 
40.3 
40.7 



111 
112 
118 
114 
115 
116 
117 
118 
119 
120 

Diit 



92.3 
93,2 
94. 
95.0 
95.9 
96.8 
07.7 
98.7 
00,0 
100.6 



101.4 
102.3 
103.2 
104,1 
105.1 
106,0 
106.9 
107.8 
108.7 
109,6 



Pep. 



41.1 
41.6 
41.9 
42,3 
42, j| 
48.1 
43.6 
43.9 
44.3 
44.7 



46.1 
45.6 
46.0 
46.4 
46.8 
47.2 
47.0 
46.0 
48.4. 
48.8 



Lit. 



121 1 In .> 

122 H I .0 

123 112.4 

124 113.3 

125 114.2 
126116.1 
127 1 10.0 
12* 1 10.0 

129 117. 8 

130 118.8 



131 119.7 

132 L20.6 

133 121.5 

134 122.4 

136 123.3 
130124 

137 125 
13* 120. I 
129127.0 
I 10 127.9 



Dtp* 



Dirt 



49.2 
49.0 
50.0 
50.4 
50.8 
51.2 
61.7 
62.1 
53.6 
52.9 



141 128 

142 129 

143 130.6 
144:181.8 
14*1*2 
146 133.1 
147184-3 

148 135.2 

149 136.1 

150 U7.il 



151 187.9 
162188.9 



151 
154 
156 



139. h 

140. : 

141.6 
166142.6 
157 143.4 
15* 111, 3 
169IU5.3 
160 MO. 2 



161 147.1 

162 148.0 
103 NS. 9 
I64il49.6 
166 150.7 
160 151 .6 



167 
108 
169 



152,6 
153,5 
134, 1 



170 165.3 



53.3 
63.7 
64.1 
64.6 
54.9 
56.3 
66.7 
50.1 
66.5 
56.9 



181 
182 



L»L J Dep. 



165.4 
166.3 



183167.1 



184 
185 
1*0 
187 
188 
189 
190 



67.3! 
67.8 
68.2 
68.6 
69.0 
59.4 
59.81 
60.2 
60.6 
01.0 



01.4 
01.8 
02.2 
02.0 
63.0 
63.5 
63.9 
04.3 
04.7 
05.1 



65.5 
65.9 
66.3 
66.71 
67.1 
07.5 
67.9 
68.3 
68.7 



171 156.2 

172 157.1 
178 1*8. 
174,169.0 
175 157.9 



170 
177 
178 
179 
166 



Dirt 



1G0.B 
161.7 
162.6 
163.5 
164.4 



Dap, 



69.6 
70.0 
70.4 
70.8 
71 
71.6 
72.0, 
72.4 
72.8 
73.2 



191 
192 
193 
194 
195 
196 
197 
19* 
199 
200 



201 
2112 
203 
201 
205 
206 
207 
208 
209 
210 



211 
212 
213 
214 

215 
2|li 
217 
218 
219 
220 



Lat. 



221 
222 
223 
221 
225 
226 
227 



108.1 

109 

169.9 
170.8 
171.7 
172.7 
173^6 
174.5 
175.4 
170.3 
177.2 
178.1 
179.1 
180,0 
180.9 
181.8 
182,7 

183.0 
1*1,6 
186.4 
166.4 
187.3 
168.2 
189.1 
190.0 
190.9 
191.8 



73.0 
74.0 
74.4 

74. H 
76.2 
73,7 
70.1 
76.5 
76.9 
77.3! 



192,8 
193.7 
194.6 
105.5 
196,4 
197.3 
198.2 
199.2 
200.1 
201,0 



201 

202.8 

203.7 

204.6 

905.6 

206.6 

207.4 



77.7 

78.1 

78,6 

78.9 

79,3 

79 

89.1 

80.61 

80.9 

81.3 



61.8 
82.2 
82.6 
83.0 
88.4 
83.8 
84.2 
84.0 
85 

85 

86.8 
80.2 
80.0 
87.0 
87 
67.9 
68.3 
88.7 
89.1 
89.5 



22* 20*, 3 



229 
230 



231 

232 
233 
234 
235 
236 
237 
23* 
239 
240 



209.2 
210.1 



211.0 

an. 9 

212,0 
213* 
214,7 



210.5 
217.4 
218.3 
219.3 



89. fl 
90.3 
90,7 
91.1 
91.5 
91.9 
92.3 
92.7 
93,l] 
03,5 



243 
244 
245 



221,1 

m.3 
2*3.8 

247)225. 



248 
219 

2^0 



1 



252 23*1. 



253 
254 

256 

267: 
25* 
259 
260 



94.0 
94.4 
94.8 
95.2 
95. 6 1 



215.6 96. 1 



96.4 
96.8 
97.3 
97,6 



Lat. ijDial 



261 
262 

aaa[ 

264 

205 

266 
267 
208 
269 
270 

271 
272 
27S 
274 
275 
276 
277 
278 
279 
2*0 



2ai.i[j 

232. 1 
233.1 
23*.* 

fl§4»| 

2*5, 7| 
236, C 
287. < 
238. <|j 
329.3 
240.3 
241. J 
242.1 
243.0! 
243.91 
244 .8 
245,7 t 
2 10.7 



281 
282 
283 
284 
285 
286 
267 
288 
289 
290 

291 
292 
293 
294 



7.61 

i.5,1 



247. 
248. 
249.4 I 
250.8] 
251.2 
252.1 1 
253.1 1 
264,0 I 
254.9] 
255. 8] 



m 

290 
19T{ 
296 
299 
300 



257.6 
258.5 
259.4 
260.4 
261.3 

262.2 
263.1 
264.0 
264.9 

265.8 
20{,.,* 
367.7 
208.6 



r 



269.5 
270.4 
271.3 
272.2 
273.2 
274,1 

Dep. 



I 

1 
I 

I 

11 
11 
U 
11 
1_ 
1 

: 

in 

t* 
1* 

i» 

u; 

1SJ 
IS 



For 66 Degrees. 



42 TABLE II. 

Difference of Latitude and Departure for 2$ Degrees. 



Dist Liit 



1 
2 

4 
& 

7 
I 
U 
10 

n 
i2 

13 
14 
15 
If 
IT 
18 
M.I 
20 

~21 
22 
23 
24 
25 

M 

27 
28 
29 
30 



31 

32 
33 
34 
33 
36 
37 
38 
39 
40 

H 
42 

a 

44 
45 
40 
4T 
48 
40 
50 



51 
52 
53 
54 
55 
56 
57 
r>h 
69 
60 

T>ist" 



O0-9 

01,6 
02.7 
03. 1 
04,5 
05. j 
004 

or. 2 
oe 

00,0 



09.9 
10. ih 
11. 7 
12.0 
13*5 
li.i 
15,3 
16.2 
17 



Dep. 

00.4 
00.9 
01.3 
01,8 
02.2 
02.fi 
01.1 
01.5 
03.9 
04.4 



IS. 9 

19.8 

20.7 

21. G 

22.51 

23.4 

24.3 

25*2 

26 

27.0 



27. 

26.8 

29.7 

30.6 

31.5 

32.4 

33.3 

34.2 

35,1 

36. 



so. y 

37.7 
3ft. 
39.5 
40.4 
41.3 
42,2 
U , I 
44.0 
44.9 



45.8 
46.7 
47.6 
48.5 
40.4 
50.3 
51 .2 
52-1 
53.0 
53.9 

Pep. 



04.6 
05.3 
05.7 
Oti. 1 
06.6 
07.0 
07 .5 
07.9 
08. 3 1 
OH 



Dill L«L Dep. DUt Ltt. Dep.i Dist Dep. 



61 
62 
63 



61 57.5 



09.2 
09.6 



10. 1 
10.5 
1 1.(1 
11.4 

11.8 
12.3 
lt.T 
13.2 



15.0 
14.0 
14.5 
14.9 
15. 3 
15.8 
10.2 
16.7 
17.1 
17.5 



18.0 
18. 1 
18.8 
19.3 
19.7 
20.2 
20.6 
21.0 
21.5 
21,9 



22.4 
22. 8 
23.2 
23.7 
24.1 
24,5 
25.0 
25.4 
25.9 
26.3 
Let* 



65 

60 
07 
Oh 
69 
_70 

71 
72 
73 
74 
75 
7r. 
77 
?s 
79 
hi) 



54 

55 

56.6 



IS 

59 

00.2 

61.] 

02.0 

62.9 



82 
83 
sj 

85 

at 

^7 

'Hi 



91 
92 
93 
91 
95 
96 
97 
98 
99 
100 



101 
102 
103 
104 
105 
[MO 
107 
108 
109 
HO 



63, H 
64 

05.6 

66.5 

07.4 

68.3 

69.2 

70. 

71.0 

71 ,tl 



72.8| 
73.7 
74.6 
75.5 
76.4 
77.3 
78.2 
79,1 
80. 0, 
K0.9 



81.8 
82.7 
83,6 
8-1.5 
85.4 
B6.3 
87.2 
B8.1 
89.0 
89.9] 



00.8 
91,7 
92.0 
93.5 
91.1 
05.3 
96.2 
U7 . 1 
98.0 
98.9 



111 

112100 
113 101 
114 
115 
116 
117 
118 

119107 



1*9.8 
.7 
,6 
102.5 
103.4 
104.3 
105.2 
106.1 
.0 
.0 



26.1 
27.2 
27.6 
26.1 
28.5 
28.9 
29.4 
29. M 
30.2 
30 

II 
31.6 
32.0 
32.4 
32.9 
33.3 



121 108, 
[22 '09 



123 

124 
125 
]2t 
127 
1 28 
129 
I Ml 

131 
132 



133 119. 



:U.5 
35.9 
36 

19 

37 
37 

38 
38. C 
39. 0| 
39.5 
39,9 
40.3 
40.8 
41.2 
41.6 
42.1 
42.5 
43.0 
43.4 
43.8 
44.3 
44.7 
45.2 
45.6 
10.0. 
46.5 
46.9 
17. ;< 
4T.8 
48.2 



120 107 
Dirt Dep. 



48.7 
49.1 
49.5 
59.0 
;>0. I 
50.9 
51.3 
51.7 
52.2 
52.6 



Lat. * Dist 



134 

! 35 
136 
137 
1381 
139 



I fit 



HI 

142 
143 
144 
145 
146 
1471 
148 
149 
J50 

151 
152 
153 
154 
155 
156 
157 
158 
159 
169 



110 

UL 
112 
113 

114. 

1)5, 
115. 
110, 

117. 
118. 



53 
53 
54 
14 

55 
53 
66.] 
56.5 
8 57.0 

i 



120, 
121. 
122. 
!2;t . 
124. 
124. 



57.9 
5 68.1 
58.7 
59.2 
59.0 
60.1 
60.5 
60,9 
01.4 



no 

171 

172 
1 TLI 
174, 
175 

176 



178 
179 



126.7 
127.6 
128.5 
129.4 
130.3 
131.2 
132.1 
133.0, 

1 33 , 9 

134. j 

135.7 
136.6 
137. h 
138.4 
139.3 
140.2 
Ul.l 
142.0 
132,9 
13.8 ! 
144T7 
145.6 
146.5 
147.4 
148.3 
149.2 
UO.l 
151.0 



161 
162 
163 
164 
165 
1 66 

16; 

168 
160 151.9 



152. 8 



153.7 
154.6 
155.5 
156.4 
157.3 
158.2 
177 159.1 



11*00 
160. 



57.41 



01.8 
62.2 
02,7 
63. J 
63.6 
6l.ii 
64.4 
64.9 
65.3 
65 . 8 



60.2 

00,6 

67. 

6T.5 

67.9 

68.4 

68.8 

611. 3 

69.7 

70.1 



70.6 
71.0 
71.5 
71.9 
72.3 
72.8 
73.2 
73.6 
71. I 
74.5 



1 BO 101. ft 



Dep. I 



75.9 
75.4 
75.8 
76.3 
76.7 
77.2 
77.0 
78.0 
78.5 
78J 



181 
182 



1*5 
180 
187 
188 
189 



162.? 
163.6 
164.6 



184 165,4 



166.3 
167,2 
168.1 
169.01 
169.9 



190470.8 



191 
102 
193 
194 
195 
196 
197 
198 
109 



171. 
172. 
L73. 
174. 
175. 
176. 
177. 
176. 
178. 



200 179 



291 180. 

m i«. 



Diet Lat. 



79.3 
79,8 
80,2 
80.7 
81.1 
81 .5 
82.0 
vi , 1 
82.9 
83.3 



203 
204 
295 
206 
2ii7 
208 
2011 
210 



211 

212 
213 



214492.3 



227 



182 

rs3, 

181, 
185. 
186. 
180. 
187, 
188. 



169, 
190. 
191. 



193, 
194 
195 
195 
196 
197 



215 
216 
217 
218 
219 
220 

221 198, 

222 199 

223 200 

224 291 
225 

226 203 



6 
5 
4 
3 

202.2 
1 
9 



201 



228 201 

229 205 



230 206.7 



231 207 

232 208 

233 209, 

234 210 

235 211 

236 212 



2 
1 

213.0 



237 
238 213 
14 



6 239214.8104.* 
9 240215.7 105.5 



83 

84.2 
84.6 
. 

86 

65.9 
86.4 
86.8 
87.2 
87.7 
88.1 
88.6 
89.0 
89.4 
89.9 
90.3 
90.7 
01.2 
91.6 
92. 1 

92,5 

92.9 

93.4 

93.8 

94.2 

94.7 

95. 

95.6 

96.0 

96 . 1 



96.9 
ii7. :t 
97.8 
98,2 
98.0 
99.1 
99.5 
99.11 



8 100. i 



100.8 



6101.3 

5 101.7 
102.1 

3102,6 
103.0 
103.5 
103.9 
9101.3 

6 104.8 



- 1 * 

245 
2 Ifi 
247 



241 21G.C 

242 217.3 
213 218.4 



219.3 
*20,2 
221.1 
222.0 



248 2911.9 



2 Mi 
250 
"25 1 
252 
253 
254 
255 
256 
257 
25H 
259 
260 

2l7l 



2<i2 235 . 
263 230. 
mi 237. 
205 23*. 



2fif> 

2*57 
208 



271 
272 
273 
274 

275 
27 6 
27 
278 
279 
280 2, 



^24.* 
224.7 

Sirs 

22*;. i 

227,4 
228.3 
229 .* 
230,1 
23] .0 

3f . 
232. 
233. 



234.6 

j 
I 
3 

,1 

239. 
240. 
240.9 
200 24 1, g: 
270 242,7 

213.6. 
244.5 
2 15 

246.3 
247.3 
248 . 1 
240 
249.0 
250 + e 
51.7 



284 
285 



281 252,6 1 

282 253.5 

283 254.4 
255. Jl 
256.2 

286 257 . 1 

287 258.0 
2H8 258.9 1 
289 259.8 1 

.7 1 
I 
1 



291 261.5 

292 262.4 

293 263.3 

294 264.2 
295 '205.1 
296 266,0 
297,266.911 
298 267.8 1; 



299 268.7 



I: 



.613 



DiAt 1 ' 



For 04 Degrees. 



TABLE II. 

Difference of Latitude and Departure for 27 Degrees, 



43 



Di&t 



J 

2 
A 
4 
| 

7 
6 
9 

to 



Lat, 



Dep. 



9 
8 

7 01 
01 

3 02 



Oft. 5 

00.9 

4 
s 



11 

12 
13 

14 
15 
10 
17 
18 
19 

20 



21 

2- 

23 
24 
25 
20 
27 
28 

29 

30 



18.7 
19,3 
2Q.5 
21.4 
22.3 
23.2 
24.1 
21.0 
25. 8 
20.7 



05.0 
05,4 
05.0 
00.4 
00, Bj 
07.3 
07.7 
08.2 
08.6 
09.1 



31 

32 

33 
31 

35 
3ti 
37 
38 



30 31.7 



40 



41 
12 
43 
44 

45 

m 

47 
48 
49 
50 



27.0 
2ft. 5 
29.4 
30.3 
31.2 
32-1 
33.0 
33.9 



35. 



09.5 
10.0 
10.4 
10.9 
11.3 
11.8 
12.3 
12.7 
13.2 
13.0 



14.1 

14.5 
15.0! 
I - * , 1 
I- V.!) 
10.3 
10.8 
17.3 
17.7 
IS. 2 



30.51 
37,4 
38.3 
30.2 
40.1 
41.0 
41.9 
42.8 
43.7 
44.6 



52 
53 
54 

55 



45.4 
40.31 
17.2 
t-8.1 
40.0 



56 40,9 



57 
58 
59 
00 



50.8 
51.7 
52.0 
S3. 5 



18.0 
10. J 
Ml.", 
20.0 
20.4 
20.9 
21.3 
21.8 
22.2 
22.7 



23.2 
23,0 
24.1 
24.5! 
25.0 
25.4 
25.9 
20.3 
20.8 



27.2 120 



Dist Ut 



6] 
02 
03 
61 
65 
66 
67 
68 
69 
70 



54.4 
55.2 
56.1 
57.0 
57.9 
58.8 
59. T 
60.6 
01.5 
62.4 



71 
72 
73 
74 
75 
70 
77 
78 



81 

62 
83 
84 
85 
86 
87 
88 
89 
90 



63.3 

64.2 
65.0 
05.9 
60 .8[ 
67.7 
OS. 6 
fill . 3 
70.4 
71,3 



Dial Lot. Dep. Dint Lot. Dep. Di&t | Lai. j Dep. 



121 



122 108.7 
123109.0 



121 

125 



32-2 

32.7 

33.1 

33.0] 

34. ojj 

31.5 

35.0 

35.4 

35.0 

36.3 



I07.8 



110.5 
111.4 



126112.3 
127 113.2 
128114.0 

129 114.9 

130 115,8 



131 110.7 

132 117.6 

133 118.5 

134 119. 4 



54.9 
55.4 
55 T * 
56.3 
56.7 

;.7,2 

57.7 

58.1 
56,6 
59.0 



72.2 
73.1 
74.0 
74.8 
75.7 
76.0 
17.5 
78.4 
79.3 
80.2 



36.81 
,7.2 
37.7, 
36.1 

36.0: 

39.9| 
39.5 
40.0 
40.4 
40. 



811 

62.0; 
82.9: 

83.8 



95 81.0 



96 
97 
9H 
99 
U>0 



85.5 
86.4 
87,3 
86.2 
89.1 



191 90.0 

102 90.0 

103 91.8 



41.3 
41. 8 1 
42.2! 
42.7 
43.1 
43. 6 
44.0 
44.5 
44.9 
1-i . 1 



135 
130 



.20.3 
121,2 

137 122.1 

138 123.0 
139123.8 
140 124.7 



141 
142 



I -13 127, i 



144 
145 



146 130.1 

147 131.0 

148 131,9 
1413 132.8 
150 133.7 



151 
152 
153 
154 
155 



104 
105 
J Ili> 
107 
108 
109 
110 



92.7' 
!i:t.D 
94.4 
95.3 
96.2 
97.1 
98 .0| 

111 96.9 

112 99.8 

113 100.7 
114101.6 

110 103.4 

117 104,2 

118 105.1 
119106.0 
120 106.9 



45.9 
40.3 

io.s 

47.2! 

47.7 
48.1 
48.0 

49.0 
49.5 I 
49.9 



101 
102 
103 
164 
165 



170 



DUt Pep 



50.4 
50.6, 
51. 3| 
51.6 
52.2 
52.7 
53.1 



125,0 
126.5 



128.3 
129,2 



134. 5 
1 35.J 
136.3 
137.2 
138.1 



150 139,9 
157 139.9 
156140.6 
159141.7 
160 142.0 



5U. 5 
59.9 
60. 4[ 
60. 
01 . 
61 , 
62. 
02, 
63. 
63. li 



04.0 
64.5 
64,9 
05,4 
05.8 
00.3 
00.7 
07.2 
07.0 
08.1 



08. 
09.0 
09.5 
09. U 
70.4 
70. s 
71.3 
71,7 
722 
72.6 



181 



101 



| H2 I 02 

|s;i I0:t, 

164 103' 

165 104, 
180105. 

167 166 

168 107 

169 168,4 
190 Hi9.:i 



191 



192 171 



193 



82.2 
82.0 
83.1] 
83.5i 
81.0 
I 84.4 
84.9 
85.4 
85.6 
80.3 



170,2 



172.0 



104 172,0 

195 173.7 

196 174.6 
197 175.6 
198 176.4 
100 177.3 
200 178.2 



20i;i79.1 
.0 



202 180 
203180 
2IM lh| 
205 162 
206183 

207 164 

208 185 

209 160 
2101187 



143.5 
114.3 
145.2 
140.1 
147.0 

166 147.9 

167 1 18.8 

168 149.7 
160 150.6 



151 .5 



73.1 

73.5 
74. Oj 
74.5 
74,9 
75.4 
75.6 
76.3 
76.7 
77.2 



53.0 178 158,6 



54.0 
54^5 
Ut. 



171 152.41 

172 153,3 

173 154.1 

174 155.0 

175 155.9 
176156.8 
177 157.7 



179 159.5 

180 160,4 

Dirt 



77.6 
78.1 
78.5 
70.0 
79.4 
70.9 
60,4 
80.8 
81.3 
81.7 



211 188 

212,186 
213 189 
214190 
215:101 
210,192 
217,103 

218 194, 

219 195 

229 190 
221 |l06~ 
222' 1 07 
223 198 
221 199 

225 200 

226 201 

227 202 
226 203, 
22<j 201 

230 204 . 
~2?i205\ 
232200, 
233 207. 
234206. 



HO 



2:95 210 

237 21 1 

238 212 
230 213 



Lilt, jgjj Dap. 



86.7 
87.2 
67.0 
66,1 
88.5 
69.0 
89.4 
89.9 
90.3 
90.8 



100 
100 
101 
101 
102 
102 
3 103 
103 
104 
10-t 



104, 
105 
010.V 
5 106, 
4 106, 
3 107 
2 107, 
1 108, 
108. 



24t:214 
242215 
243'216 
244|217 
245|216 
a 10 2 19, 

21; 220 

21^2-1 
210 221 
250 222 



J 109.4 
100.9 
.5110.3 
4 110.8 
3111.2 
2111.7 
1 112. 1 
,0112.6 
,0113.0 
,8 113.5 



251 223 

252 224 

253 225, 

254 226 

255 227 

256 228 

257 229 

258 229 
2591230 
26023 1 



6U4.0 
5,114.4 
4 114.9 
3H5.3 
2'U5. 6 
l]ll6.2 
6,116.7 
9ill7,l 
8117.0 
7 118-0 



261 232.0 l il8.5 
262,233. 4|U6. 9 
263,234.3 U9.4 
204 235.2 119.9 

265 230. 1 1 ! 20. 3 

266 237.0 120.6 

267 237,0121.2 

268 238.8 121.7 
269:239.7 122.1 



270j240.G 



122.6 
271241.5 123.0 
272 242.4 123.5 
273243.2 123.9 
271241,1 124. 1 
275,245.0 124.8 
276 245.0 125.3 
2771240.8 125,6 
278'247,7 120.2 
279 I 24S.6 12C.7 
280249.5 L27.1 
(St; 



213.8109.0! 



281,250.4 127.6 
262,251.3 126.0 
263,252.2 126.5 

284 253. Oj J 28.0 

285 253.01 129. 4 
286'254.8l29.8 
2871255.7 



288|256.0 



130.3 
J 30.7 
131.2 
131,7 



280:257.5 
2U0 i 25H.4 j - 
291125973,132.1 
2921260.2 132,0 
293|261 .1 133.0 
29 1 1 262.0 [33.5 



295 202.8 
296^3.7 
297 264.0 



296 205.5 135.3 

299 266.4 135.7 

300 267.3 (36.2 

[pSt De p. 



133.0 
134.4 
131,8 



For 63 Degrees. 



TABLE IL 

Difference of Latitude and Departure for 29 Degrees, 



45 



Di»t Lat, ,Dep, Diat Lat. | Dep. Diat LaC Dep. [ Diatj Lat. Dep. 



11 

12 
13 
14 
15 
16 
17 
18 
19 
20 



SI 

22 
23 
24 
25 
20 
27 
28 
29 
30 



31 

32 
33 
34 
36 
36 
37 
38 
39 
♦10 



41 
42 
II 

441 
4S| 
46 
4T 
4K 

m 

AO 



00.9 
01.7 
02.0 
03.5 
04.4 
05.3 
06.1 
07.0 
07.9 
06.7 



09.6 

10.5 

11.4 

12.2 

13. 

14.0 

It. 9 

15.7 

16.6 

17.5 



IB. 4 
10.2 
20.1 
21.0 
2|.0 
22.7 
23.6 
24.5 
29.4 
20.2 



27.1 
28.0 
28.9 
29.7 
30.6 
31.5 
32.4 
33.2 
24.1 
35.0 



35.9 
30.7 
37.6 
33.5 
30.4 
19.2 
41.1 
42.0 
42.0 
43.7 



51 
52 
53 
04 

55 
50 
57 
58 

so 
w 



44.6 
45.5 
46.4 
47.2 
48.1 
49.0 
49,9 
60.7 
51.6 
62.5 



Diat [ i^ep. 



1.5 
1.9 
2.4 



00 . 5 
01.0 
01.5 
01 
02 
02.91 
03.4 
03.9 
04.4 
04JS 

05.3 
05.8 
06.3 
00.8 
07.3 
07,8 
OH. 2 
08.7 
00.2 
09.7 
12.1 
10.7 
1 I .2 
110 
12 
12.6 
13.1 
19.6 
14.1 
14.5 



16.0 
15.5 
16.0 
16.5 
17.9 
17.5 
17,0 
18.4 
18.9 
19.4 



61 
62 

03 

64 
65 
GO 
07 

6H 

69 
70 



19.9 
20.4 
20.8 
21.3 
21.8 
22.3 
22.8 
23.3 
23. 8 
24.2 



21.7 

2.1.2 

25.7 

26.2 

26.7 

27.1 

27.6 

28. 

28. 

29 . 1 



71 

72 
73 
71 

75 
76 
77 
78 
79 
80 



81 
82 
83 
84 

a-s 

8G 
S7 
88 

89 

00 



01 
02 
93 
94 

05 
96 
97 
OS 

99 
100 



101 
102 
103 
104 
105 
106 
107 
108 
109 
110 



120 

DUt 



53.4 
64.2 
65.1 
66,0 
50.9 
57.7 
60%2 
59.5 
60.3 
61.2 



02. 

63.0 

63.8 

64.7 

65.6 

66.5 

67.3 

68.2 

69.1 

70.0 



III 

112 
113 
114 

115 1011. 

116 101. 
117 



07.1 
98. 
08.8 
99.7 
6 
5 

102.3 
118 103.2 
1 18 164. 



105. 



20,6 
20.1 
30.5 
31.0 
31.5 
32.0 
32.6 
33.0 
33,5 

12,2 



34.4 
34.9 
35.4 
35 
M 

id 

37 
37 
38 
28 



30.3 
39.8 
40.2 
40.7 
41.2 
41,7 
42,2 
42*7i 
43.1 
43.6, 



44.1 

44.6| 
45.1 
45.61 
10.1 
40.5 
17.0 
47.61 
48.0 
48.5 



3 49.0 
49.5 
49.9 
60.4 
50,9 

51,4: 

51.91 
52,4 
52.8 
53.3 



53.8 
54.3 
54.8 
55.3 
55,8 
50.2 
66.7 
57.2 
57.7 
58,2 



Lat. 



121 105.8 
122106.7 

123 107.6 

124 108.5 

125 100.3 
126110.2 

mm a 

12* 112.0 

l29lll2.Hi 
130 H3.7 



131 114. U 
132115.4 
133116.3 



135 



136 118.2 

137 119.8 

138 120.7 
139121.6 
110 122. 



141 123.3 
142124.2 
143 125.1 
125.9 
120,8 
127.7 
128.0 

148 120,4 

149 130.3 

150 131.2 



144 
145 
146 
147 



151 



164 
165 



17! 



173 

174 



178 
179 
180 



Diat 



117. 2 
118.1 



132.1 

152 132.9 

153 133.8 
164 134.7 

155 135.6 

156 136.4 
137.3 

158138.2 

159 139.1 

160 139.9 



161 140.8 

162 141.7 
163142.6 

143.4 
144.3 



166145.2 

167 146,1 

168 N6.9 

169 147.8 

170 148.7 



119.0 



172 150. | 



151.3 
152.2 
175 153.1 
176 liy.O 
177 154.8 
165.7 
156,6 
157.4 



Pep 



58.7/ 
59. 1| 
59.61 
60.1 
60.0 
61.1 
61.6 
62. 1, 
62.5 
63.0 



1811158.3 

182 159.2 

183 160 

184 160.9 

185 161.8 
2.7 

187 163.6 
ISH 164.4 
189 165.3 
100 166.2 



03.5 
04 . 
64.5 
65.0 
66.4 
65.9 
66,4 
66,9 
67.4 
67.9 



68. 4 
68.8 
60.3 
60.8 
70.3 
70.8 
71.3 
71.8 
72.2 
72.7 



73.2 

73.7 

74.2 

74. 

75.1 

75,6 

76.1 

76.6 

77. 

77,6 



78.1 

78.5 

79,0 

79 

80.0 

80.5 

81,0 

81.4 

81.9 

82.4 



82.9) 
83.4 
83.9 
84.4 
84. b! 
85.3 
85.8 
86.3 
86,8 
87.3 



Lat. 



191 167.1 

192 167.9 

193 168.8 
104 160,7 
195 170.6 
106 171.4 
197 172,3 
10H 173.2 
100174.0 
2i>0 174.9 



201 175, 

202 176, 

203 177. 



204 



178 



205 170, 
200 180, 
207 181 . 
208181, 
200 182, 
210183, 



87,8 
88,2 
88, 7j 
89,2 
80.7 
90,2 
90 . 7 
91 . I 
01 .0 
02.1 



02. 
03.1 
03.6 
94.1 
04.5 
05.0 
05.5 
96,0 
90 
97.0 



97.4 
07 . Li 
96.4 
98.9 
90.4 
99.0 

100.4; 
0100.8 
8 101.3 

101 .H] 



211 184 

212 185 
212186 
2 14! 187 
215 188 
216188 
217 189 
21 S 190 

219 191 

220 102 



5 102.31 
4 102.8] 
3 103.3 
2, 103- 7 
104.2 
9104.7 
8105.21 
7 105.7 
5 106.2 
4 106.7 



221193 
222 lOi 

223:195 



3 107.1 
2 107. 
108. 
9 lOSJi 
8109. 



224 195 

225 196 

226 197.71109.6 
227198 
228 100 
120 200 
230 201 



5 110.1 
4 110.5 
3111.0 
2111. 6 



231 202 

232 202 

233 203 

234 204 
235205 

236 206 

237 207 



0|112.0 
0112.5 
8113.0 
7 1134 
5 113.9 
1 111 



3 114.0 
238;20S.2 115.4 
.0,115.9 
,9116.4 



239209. 
240.209. 



Disi 



211 210 

242 211* 
213212, 
244 213 
2 15 214, 
216215. 

247 216, 

248 210, 

249 217 

250 218 



251 210. 

252 220. 

253 221. 

254 222 

255 223, 

256 223 

257 224 



258 



259 226 

260 227 



261 



274 

275 



277 



2HI 



2S7 



201 



294 



Lm. 



116.8 
117.2 
5117.8 
4118.2 
U6.8 
119.3 
119,7 
9 129,2 



225 



228 



262 229, 
203 230 

264 230 

265 231 
26fj 232 

267 233 

268 234 
260 235 
270 



Dep. 



120.7 
121.2 



6 121.7 
122.2 
122,7 
123.1 
123.6 
9124.1 
8124.6 
7 125.1 
125.6 
4 126.1 



230 

271 237 

272 237 

273 238 



239 
210 



276 241 



3126.5 
2 127.0 
127.6 
128.0 

8 128.5 

6 129.0 
120.4 
4 129.9 
3430.4 

I 130.9 
131.4 
9131.9 
8132.4 
6 132.8 
5 133.3 
4 133, s 



212 



278 243 
270 244 



280 244.9 135.7 



2 15 



134.3 
134.8 
136.3 



282 216 

283 247 
2^1 218 
285 249 
280 250.1 



8 130 
6 130. 
5 I 37 
1 137 



3 138. 



251 



288 251 

289 252 



200212,2 



138 
0139 
139. G 
140.1 
140.6 



254. 



292 255, 
203 256 



257 



295 258 

296 258 

297 259 
2*1*260 
200 201 
3O0 202 1 

Distl Dep. 



141.1 
141.0 



3 142,0 



142-5 
143.0 
9 143.5 
144.0 
6144.5 
145.0 
145^4 

L»t. 



For 61 Degrees*. 



46 TABLE II. 

Difference of Latitude and Departure fur 30 Degrees. 



Dist 


1 I ar 
J-hIXi 


D&p, 


Dial 


L&t, 


1 


00.0 


00,5 


01 


52. r* 


9 


01.7 


01.0 


62 


53.7 


1 


02,6 


01.5 


63 


51.6 


4 


03,5 


02.0 


04 


55.4 


5 


04. t 


02,5 




50,3 


6 


05,2 


03.0 


tki 


67.2 


7 




63.5 


67 


58, 


8 


oti.o 


04.0 


OK 


58.9 


9 


07,8 


04.5 


69 


59.8 


10 


OB. 7 


05.0 


7[| 


00 6 


11 


00.5 


05,5 


71 


61,5 


13 


10,4 


06.0 


72 


62.1 


13 


11.3 


06.5 


73 


63.2 


14 


19.1 


07*0 


74 


64.1 


13 


13.0 


07 5 


75 


65,0 


III 


13,0 


08,0 


76 


65,8 


IT 


14.7 


08.5 


77 


60.7 


It* 


15.0 


09.0 


78 


67.5 


19 


16,5 


00,5 


70 


68.4 


2(1 


17.3 


10.0 


Si! 


69.3 


21 


1H.2 


IU,5 


Bl 


70,1 


21 


10.1 


11,0 


h2 


71.0 


23 


19.0 


11,5 


s:i 


71 y 


m\ 


20, 8 


12.0 


si 


72.7 


2s! 


SI .7 


12.5 


85 


73.0 


SO 


22,5 


13,0 


so 


74.5 


27 


23,4 


13.5 


87 


75.3 


2H 


24.2 


14.0 


88 


70,2 


39 


25,1 


14.5 


89 


77.1 


:&o 


20.0 


1 5 . n 


00 


77 y 


si 


26.8 


15,5 


01 


7*.H 


32 


27,7 


16,0 


112 


70.T 


33 


28,6 


16,5 


03 


80.5 


54 


29.4 


17,0 


04 


81.4 


35 


30,3 


17.:. 


95 


82.3 


30 


31,2 


18.0 


96 


83.1 


37 


32.0 


ls,^ 


97 


84.0 


38 


32 


19,0 


98 


84,9 


39 




10.5 


99 


85.7 


40 


14.4 


20,0 


100 


86.6 


41 


35.5 


20,5 


101 


87.5 


42 


30.4 


21,0 


103 


88.3 


43 


37.2 


21.5 


l<>3 


89.2 


44 


38,1 


22.0 


104 


90.1 


45 


300 


22.5 


105 


90,9 


40 


30.8 


23.0 


106 


91,8 


47 


40,7 


23.5 


107 


92,7 


48 


41,6 


24.0 


108 


93.5 


4!) 


42,4 


94,5 


100 


94,4 


50 


43.3 


95,0 


110 


95,3 


51 


44,2 


25.5 


111 


96.1 


52 


45,0 


2G.0 


112 


97.0 


53 


45,0 


96,5 


IU 


97.0 


54 


46,8 


27,0 


114 


9B.7 


55 


47.0 


27.5 


115 


99.6 


56 


48+5 


28.0 


110 


100.5 


57 


40,1 


28,5 


117 


101,3 


58 


50.2 


20,0 


118 


102,2 


50 


51,1 


29.5 


119 


103.1 


60 


52.0 


30,0 


120 


103,0 


Dirt 











30.5 

31.0 

11.5 

32.0 

32,5 

33.0 1 

33.5 

34 

14.5 

15.0 



15.5 
16,0 
16.5 
ST.O 
37,5 
38.0 
IB, 5 
30.0 
30,5 
40.0 
40,5 
41.0 
41.6 
420 
42.5 
42,0 
43.5 
44.0 
44.5 
45,0 

45, 5| 
46,0 
46.5 
47,0 
47,5 
48-0 
48,5 
49.0 
49.5 
50.0 



Dirt Lit. 



50,5 
51,0 
51.6 
62 
52,5 
53.0 
53.5 
54,0 
54,5 
55.0 



55, 5[ 
56.0 
56,5 
57,0 
57.5 
58.0 
58.5 
50.0 
50.5 
00,0 



121 104,8 

122 1U5,T 
t2S 100.5 
121 107. J 

125 108.3 

126 109. 
110.0; 

128110 9 
129111,7 
190112.6! 
113.4 
111.3 



13-t 

116 

136 

13 

138 

130 



111 
132 
113115.2 
116.0 
116.0 
117.8 

LI 0.5 

120.4 



140 121.2 



141 122.1 

142 123.0 
I 13 I23> 

144 121.7 

145 125.0 
120,4 
127.3 
128 2 



140 
147 

14(1 120.0 



150 

Hi 

1 52 



101 



103 
104 
165 
166 
107 



171 



120.0 



130,8 
131.0 
153 132.5 
133. I 

155 131.2 

156 135, 
136.0 

LiS 130 8 

100 138.0 



130.1 



102 140.3 



Nl.2 
142.0 
142,9 
143,8 
U4.6 

168 145.5 

169 146.4 

170 147,2 



148.1 



172 149.0 

173 149.8 
174150,7 

175 151,6 

176 152,4 

177 153.3 

178 154,2 
170155,0 
180 155,9 



Ut, Dill Pep. 



"Soli 

I.I 
61,5 
020 
61.5 
63.0 
63,5 
64.0 
64.5 
65.0 



65.5 

60.0 

66,5 

67.0 

67.5 

68.0 

68 .5 

60.0 

09 

70.0 



70.6 
71.0 
71.5 
72.0 
72.5 
73.0 
71.6 
,74.0 
74.5 
75 



75 5 
76.0 
70.5 
77,0 
77,5 
78,0 
7S.5 
79,0 
79.5 
811.0 



80.5 

hi .0 
81.6 

82.0 
82.5 
81.0 
83.5 
84,0 
84 5 
86.0 



85.5 
86,0 
80.5 
87.0 
87.5 
88.0 
88.5 
89.0 
89-5 
90.0 



Diat 
181 



182157 

5] 

150.3! 
160.2 

If I .9 



183 158 
184 

185 



187 
188 



102 8 
lh<* 103,7 



100 

Toi 

If* IM 



103 167 

194 
195 
196 
197 
198 
100 
200 

2~oT 

202 174 

203 U 5 



164 .5| 
10^,4 

:S 

168.01 
168 
160,7 
170 6 
171,5 
172.3 



173.2 100^0 

174,1 1665 
# 9'l61 
.8 161.5 



204 no 
205 
201! 
207 
208 



.7 

177,5 

78.4 
170.3 



218 



221 



223 
224 
225 
220 
227 



Dist 



L»t. 



Dep. [ D 1st 



166.8, W.a 

.o| ai-o 



01.6 
92.0 
01,5 
03.0 
01,6 
94,0 
04.6 
95.0 



05,5 
06.0 
96,6 
97.0 
97.5 
98.0 
08,5 
00. 
00,5 



102,0 
102.5 
103.0 
103.5 



180,1 164 
209181.6 104.5 
181.9 105.0 



tlj 

2~l7 182.7 165 
212 183.6100 
184.5 
185.3 
180.2 
187. 



213 

214 
215 
210 

217 187,9108 



Is*.* 100 
219189,7 109 
220 199.5 



.0 
106,5 
107 
107,5 
108.0 
.5 
.0 
.5 

110.0 



191.4 110.5 
222 19*2.3 Hl.O 
111,5 
112.0 
112.5 
113.0 
113.5 
.0 

3 114.5 
2 115.0 



193.1 
194.0 1 
1U4.0 1 
195,7 I 
196.6 ] 
228 197,5 114. 
229198. 
231) 190. 



231 200.1 

232 200,9 116 
.8 

202.6 
203,6 
236 204,4 

205. 
23* 206,1 

239 207.0 110 

240 207.8 



233 201 
234 
235 
236 
237 



Dep. 



115.5 


116,6 
117.0 
117,5 
1LB.0 

.5 

no. n 

.5 
120.0 



2 lis 



Lit, 



241 208 
243 210 



245 
247 



Sit, 
211. 



248214. 
24!*2la, 



2.1 217 

MH1 



254 

255 



257 



2611 



205 



270 



L lJi p. 
7 l*7.i 



.6191,0 
.4 121.4 
3 122,11 



2 122. S 
6113.4 
9 123.5 
124.1 
6124.5 
250 J|6.5! l26.t 
4125,5 
flll.l 
1 126.5 

111,* 
8 127. i 

25li|2S1.7 tX8.» 

C 128 i 

4 120.1 

1 129,5 

5 116.1 



220, 
220, 



222, 



223 
259 22 4 



2a\ 

202 226 



Hi. 

25*(F 



220 



2fir, -2'Ao 

207 931 

208 232 
2GG 233 



271 



272 236 

273 230 



275 



238. 



274 237 .31 117.0 
2 1 3 7 . ."> 
118.0 
118.5 
* 130.0 
6129.5 
5140.1 



270 239. 

277 230. 

278 240, 
279*41. 
2*0 242 



291 



DlKt 



233 



. 130. J 
1 111.1 
8 131,1 
6 132*0 
.5 131,4 
.4 133.1 
,2111.5 

.i m.e 

.0134.5 
B 115.6 



234 



.7 135, j 
.6,136,0 
4 136.5 



281 243 , 

282 244 , 

283 245, 

284 240. 

285 246. 

286 247, 

287 248. 

288 240. 
280 250. 
290 251, 



4 140.* 
2 141,0 
141.5 
142.0 
149.5 
143,0 
143.5 
144.0 
144.5 
145.0 



252.0 



292 252 

293 253 



294 254.0 

205 



145.5 
.0(146.0 
146.5 
147.0 



200 250 

207 257 

208 258 

299 258 

300 259 



255.6 147.5 
.1148,0 
.2148.5 
.1 149.0 
.9 149,5 
,8 150.0 



Dep. !,«*, 



For 00 Degrees, 



TABLE IL 

Difference of Latitude and Departure for 31 Degrees. 



47 




48 TABLE IL 

Difference of Latitude and Departure for 32 Degrees. 



1>h», .'uiBij (.it. U^, 

i*3~y'"?Ti jo 4.4 



Dirt 


Ltt. J Dep. 


Dirt 


Lai. 

— — 


D«p. 


1 


00.8, 






61 


11 .7 


12.1 


2 


01*7 


01 1 1 


62 


&2.0 


12.9 


3 


02*5 


01 ,6 


61 


11.4 


11.4 


4 


09 . 1 


02 .1 


61 


54.1 


11.11 


ft 


04*9 


02.6 


il 


15 , 1 


14.4 


A 


01,1 


OS .2 


Gfi 


56,0 


15.0 


7 


05 .9 


01 .7 


67 


56 . 8 


IS. 5 


8 


00. 8 


04 ,2 


68 


67.7 


16.0 




07,(1 


04 *8 


69 


58. 5 


S6.6 


10 


08.5 


05 .3 


7<i 


59*4 


17.1 


11 


00,1 


95. 8 


71 


60. 2 


37 .6 


12 


10*3 


06.4 


72 


61 .1 


18.2 


11 


1 1 if 


00 .9 


71 


61 9 


18*7 


14 


1 1 ,9 


07.4 


74 


02.8 


19.2 


15 


12.7 


07,9 


75 


61.6 


19 ,7 


10 


11 .6 


OH . 5 


76 


64.5 


40.3 


17 


14.4 


09,0 


77 


65 .3 


10. h 


18 


u!i 


09.5 


7h 


66.1 


41 .3 


10 


16.1 


10,1 


79 


67.0 


41 ,9 


so 


17.0 


10. 


86 


07 , s 


48.4 


91 


I - ,j 

17 .e 


III 


61 


68,7 


49.9 


22 


1»,7 


11.7 


62 


69,5 


41,6 


■>•[ 


19.1 


12.2 


81 


70.4 


44.0 


24 


'Itt 4 


12.7 


84 


71 ,2 


44,6 


25 


I \ . 2 


11.9 


85 


72. ] 


45.0 


26 


*t*> fx 


11.8 


86 


72.1» 


45.6 


17 


22 . 9 


14.1 


87 


mm u 

71 * 8 


46,1 


28 


29.7 


14.8 


HH 


74*6 


46,6 


29 


94.6 


15,4 


H9 


76 .5 


47 *2 


SO 


91.4 


15.9 


H 


76.1 


47.7 


SI 


26. 1 


lb. 4 


91 


77.2 


48.2 


32 


97*1 


17.0 


92 


78.0 


48,6 


11 


2S.0 


17.5 


91 


78*9 


49.3 


34 


28.8 


16.0 


94 


79.7 


49.8 


14 


29.7 


18.5 


91 


80.6 


10.1 


16 


30 ,5 


19*1 


96 


81.4 


50.9 


17 


11 .4 


19.6 


07 


82.1 


51 .4 


18 


13.9 


20,1 


08 


61,1 


51 .9 


§0 


31,1 


20.7 


99 


84 .0 


it* i 


40 


31,9 


21 .2 


100 


84 ,8 


53,0 


11 


14*8 


21.7 


101 


85.7 


63,5 


41 


11.6 


22.1 


101 


86.5 


14.1 


41 


36.6 


92*8 


101 


87,1 


54.6 


44 


17,1 


91.1 


104 


88.2 


65.1 


41 


18. 2 


21.8 


101 


60.0 


55.6 


46 


19.0 


21 .4 


106 


69,9 


56.2 


47 


19.9 


21,9 


107 


90.7 


56,7 


48 


40. T 


25 .4 


106 


91 ,6 


57.2 


49 


41.6 


20.0 


109 
11,1 


92.4 


57 t y 


SO 


12.4 


26.5 


110 


91.3 


68,1 


61 


41.1 


97.0 


Ml 


94.1 




G2 


44a 


27*6 


112 


95*0 


59.4 


63 


44.9 


28.1 


; 113 


95.8 


59.9 


£4 


45.8 


28, G 


, 114 


96.7 


60.4 


II 


46*6 


29.1 


115 


97.5 


60*9 


56 


47.5 


29.7 


116 


98.4 


GI.5 


57 


48.3 


30.2 


117 


99.2 


62.0 


58 


49 8 


30.7 


118 


100,1 


62.5 


69 


50*0 


11.8 


119 


100.9 


63,1 


GO 


50.9 


•1.8 


120 


101.8 


63.6 






Lit. 1 


'Dirt 


Dep. 


Lrt. 



Lut 



Hist 

Tii 

122 103 
121 104 
134 

IM 106 
120 \ tm 
127 

196 m 

129 
130 



131 
132 



US 112.8 



134 
135 



113.6 
114.5 
136 115.1 
U7 116.2 
138 117.0 
111 117. | 
140 118.7 



111 
142 



141 121 
144 192 



145 



146133 



147 



161 
1G2 
163 
164 
1G5 



171 

172 
173 



176 



Diet 



102.6 
$ 
| 

105.2 

1 

107.7 
.6 
109,4 
110.2 



111.1 
111.9 



1196 
120.4 
1 



123 



124 



148 125, 

149 12G, 

150 1 27. 



151 128*1 

152 128.9 

153 129.8 
130.6 

155 111.4 

156 132,3 

157 133*1 

158 134.0 
169 134*8 
I Gil 135.7 



136.5 
117.4 
138.2 
139* 
139.9 

166 140*8 

167 441.6 

168 142.5 
169113.3 
170 144.2 



145,0 
145.9 
146.7 



174 147. 6 



I 18. X 



176 119.3 

177 150.1 
178161.0 
179161.8 
180 152 ,0 



Deo. 



64.1 

64.7! 
66.2 
65.7 
66.2, 
06.6 
67.1 
67.8' 
68*4 

m .9 



69.4 
60.0 
70.5 
71*0 
71.1 
79.1 
72. li 
71.1 
71.7 
74.2 



74.7 
75.2 
75.8 
76.1 
76.8 
77.4 
77.9 
78.4 
79.0 
79. j h 



80.0 
80.5 
81.1 
81.6 
63.1 
63,7 
83.2 
83.7 
84.3 

84. H 



85.3 
85.8 
66.4 
86.9 
87.4 
88.0 
88.5 
89.0 
89.6 
90.1 



90,6 
91,1 
91,7 
92.2 
93.7 
93,3 
93.6 
94.3 
94.0 
95.4 



Lat. 



DUt Ut 



96 

96.4 
97.0 

97.11 
98. 
98.6 
99.1 
99.6 
100.3 100*2 
100.7 



181 153.5 
182 1*4.3 
1*3 155.2 

ISA 1 10.9 
186167.7 

187 158.6 

188 159.4 
189 

190 161.1 
lolj 162*0 

192 1 62.* 

193 163 

194 164.6 

195 165. 
190 166.2 

197 167.1 

198 167*9 

199 168. 
200,169. 



201 



170.5 

.1 

172.2 
171-0 108 
171.8 
174,7 
175.5 
.4110 
.2110 
310] 178,1 

178.9111 



2112 171 . 

203 I 
201 I 
20o I 
2061 

207 1 

208 176, 

209 177,: 



211 
212 179 



213 
214 

118 



216183.2114 



217 184. 

218 184. 
219185.7 
220 180 



221 



223 
224 
225 
22G 
227 



J 103 



8 105 
6106 



180 
181 
182 



187.4 



222 188,3 



189.1 
190.0 
190 
191, 
192. 



228 193 

229 194. 



230 195^1 

Tf\ 195.9 122 

232 196.7122 

233 197.6123 
198.4 

i 
i 



238 201.8126 

239 202.7 126 

240 203.1 



234 

235 199 

236 200. 

237 201 . 



Dirt Dep 



101.2 
101.7 
102.3 

102, 

.1 
L03.9 
104.4 
104.9 
1 




106 
107.0 
107.6 
1 

108. G 
109.2 
109.7 
2 
8 

111,3 



8 

6 

3113 



.8 
112.3 
112.9 
111.4 
9 
.5 
,0 
.5 
116.1 
.6 



0115 
9115 



GII6 



8119 
7 119 
5 120 
4 120 
2121 



117.1 

117.6, 
118.2'; 
118.7 
,2 
.8 
3 
8 
.4 

121.9 



.4 

.9 
.5 
134.0 
124.5 
135.1 
125,6 
1 
7 

127.2 



212 



213 
241 



-*"*i.2 



206. 1 

24* 207.8 
• It* 208,6 110. 1 

247 209.5 130. tf 

248 L'IO.3 131.4 
2^40 211 .3)111.9 
110 212.© Ili.i 



■ 2H,J 
1 28* 
t*9.J 
129.8 



251 
352 



252 214 



254 

255 



215 

2l6.S|ll5.1 



212, 
213, 



US.* 
113*1 
114.1 
134.6 



256 217 
257 

258 1| » 

259 219 
ilfio i"2o. 



ilni.r 
ili.i 



7M 

8 lie.; 

6 137.1 



2M 22 I 

202 222 
361221. 

264 223, 

265 224 

266 Ufl . 



3 138.1 
111.1 
O 13t.4 
9 119.9 
141.1 
141.0 
I4IJ 
142.0 
II1J 
270 229. 143.1 



267 



26* 227 
269 



271 

272 230 
371291 



277 



226 



229.8 

i 

4 



137. > 



274 232 

275 233 

276 234 



2 145,7 



23 4 



278 235 

279 236 

280 237 



2S1 23s, 

282 231*. 

283 2IO 
2*1 240 
285 241 
280 242 

287 243, 

288 244. 

289 245. 



143 c 
144.1 
144.7 
145.3 



146,3 
146*8 
147,1 
147,8 
148.1 



290 215.9 151.7 



3 148.9 
149,4 
119.1 
BilSO.5 
7 151.0 
5 151.0 
113.1 
2 163.1 
153. 1 



291 : 

292 247. 

293 246. 

294 249. 



246 , 8 
,6 
5 
.1 

295 250. 2] 156 

296 251 

,4 

167.0 
.6 15H,| 
4 159.0 



154.2 
154.7 
155.3 
151.6 
S 



297 251. 

298 252, 

299 253* 

300 254 . 



Dep, L*t, 



For 58 Degree*. 



TABLE II. 

Difference of Latitude and Departure for 33 Degrees. 



49 



Dist Lit, 



1 

2 

t 

4 

3 
I 
7 
8 
9 
10 



11 
12 
13 
14 
15 
16 
17 
18 
Hi 
20 



21 
22 
23 

24 
25 
26 
27 
28 
29 
30 



31 
32 
33 
34 
35 
M 
»T 
38 
39 
40 



4J 
42 
13 
44 
4.7 
46 
47 
48 
49 
50 



61 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Dial 



00.8 
01.7 

02.5 
03. 1 
04.2 
OS 
05.9 
06*7 
07.5 
Oh 



011.2 
10.1 
10.9 
11.7 
]2.6 
13.4 
14.3 
15.1 
15,9 
16.8 



17.6 
18,5 
19.3 
20.1 
21.0 
21.8 
22.0 
23.5 
24.3 
25.2 



26.0 
26.8 
27-7 
28 . 5 
20.4 
30.2 
31.0 
31.9 
32.7 
33.5 



34.4 
35.2 
30 1 
36.9 
37 

38.0 
39 
40 
41 .1 
41*9 



42.8 

43*6 

44 

45.3 

46.1 

47 

47.8 
48.6 
49.5 
50.3 



Dep. Diat 



00.5 
01. 1 
01.6 
02.2 
02.7 
03.3 
03.8 
04.4 
04.9 
05.4 



06,0 
06.5| 
07.1 
07.6 
08.2 
08.7 
09.3 
09.8 
10.3 
10.9 



11*4 
12.0 
12.5 
13.1 
13.6 
14.2 
14.7 
15.2 
15.8 
16.3 



Lut. 



61 

62 
63 
64 
65 
66 
67 
68 
69 
70 



71 
72 
78 
74 
75 
76 
77 
78 
79 
80 



16.9 
17.4 
18.0 
18.5 
19.1 
19.6 
20.2 
20.7 
21.2 
21.8 



22.3 
22, 
23.4 
24.0 
24.5 
25.1 
25.6 
26 . I 
26.7 
27.2 



81 

82 
83 
84 
85 
86 
87 
88 
89 
00 



91 

92 
93 
94 
95 
96 
97 
98 
99 

too 



51,2 
5S.fi 

52.8 
53.7 
54.5 
55.4 
56.2 
57.0 
57.9 
58.7 



59.5 
60.4 
61.2 
62.1 
62.9 
63.7 
64.6 
05 . 1 
66.3 
67.1 



Dep. 



33.2 
33.8 
34.3 
34.9 
35.4 
35.9 
30.. "J 
37.0 
37.6 
38.1 



38.7 
39.2 
30. H 
40,3 
10.. S 
41.4 
11 .0 
42.5 
43.0 
43.6 



67.9 
68.8 
69. G 
70.4 
71.3 
72.1 
73.0 
73.8 
74.6 
75.5 



76.3 
77.2 
78.0 
78.8 
79.7 
80.5 
81.4 
82.2 
83.0 
83.9 



Dep. 



27 .8 
28.3 
28.9 
29. 1 
30.0 
30.5 
31,0 
31.6' 
32. 1 1 
32.7 



101 

102 
103 

101 
105| 
106 
107 

iosl 

100 
110 



84,7 
85.5 
80.4 
87. 2 
88.1 
88.9 
89.7 
00.6 
01.4 
92 . 3 



Disc 

721 101.5 

122 102.3 
1 23. 103. 2 
124 104. 1) 

123 104.8 
1961*6.1 
127 106.5 
128107.3 
129108.2 
130 109.0 



111 93,1 
113 93.9 
113 04.8 
114i 05.6 

115 06.4 

116 97.3 
1171 98.1 
N8 90.0 
HfH 99.8 
120| 100.6 



44.1 
44.7 
45.2 
45.7 
46.3 
46.8 
47.4 
47.9 
48.5 
49.0 



49.6 
50.1 
50.7 
51.2 
51.7 
52.3 
52.8 
53.4 
53.0 
54.5 



131 109.9 
132'110.7 
133111.5 
134U2.4 
135 113.2 
136114. 1 
137 114.9 
138115 
139U6.6 
240 117^4 

141 118.3 

142 119. 1 
143,119 
144 120 

| 145121 
NO 122 
1 147123 
I 148)124 
I 149 r l25 
1 160125.8 



151 126.0 

152 127.5 

153 128.3 

154 129.2 
155|130.0 
156 130.8 
157131,7 
158132.6 
159133.3 
160 134.2 



55.0 
65.6 
56.1 
56.0 
57.2 
57.7 
58.3] 
58.8 
59.4 
59.9 



1611135.0 
162135.9 
103 130.7 
164 137.5 
105 1 38 
100 139-2 
107 140.1 
168140 
169141.7 
170U2.6 



Lai 1 Pitt 1 Dep. 



60.5 
61.0 
61.5 
62.1 
62.6 
63.2 
68.7 
61.3 
64.8 
65.4 



171143. 4 
172144 

173 145 

174 1459 

175 146.8 

176 147.6 

177 148 

178 H9. 3 
17(1 150.1 
ISO 151 .0 



Lat. Diat< p ep , 



,Dep. 



05, <> 

66.4 

67.0 

67.5 

68.1 

06.6 

69.2 I 

89 * 7 

70.3 

70. > 



Diatj Lat I Dep. 



71.3 

71,0 

72.4 

73.0 

73.5 

74 

74.6 

75.2 

73.7 

76.2 



76. s 
77.3 
77.0 

78.4 
79.0 
79.5 
80.1 
80.6 
81.2 
81.7! 



181 151.8 96.6 
1*2 152.6 99.1 

183 153.61 99.7| 

184 154.3100.2 

185 155.2 100.8| 

186 150.0101.4, 
IS7 156.8101.8 
1881157.7 102.4 
180 158.5 102.0 
100 150.3 103,5 



Diftt Lit. Dep 



241 



202, 



242 203 

243 203 

244 204 
2|.>i205 
21<; 2<)0 



191 100 

192 161 
193161 

104 162 

105 163 

106 164 

107 165 
198166 
11*0 166 
200 107 



,2 104.0 
104,0 
105.1 
7105.7 
5 106.2 
,4 106.7 
2107.3 
,1 107.8 
,9108.4 
,7 108.9 



82.2 
82.8 
83.3 
83.9 
84.4 
85.0 
85,5 
86.1 
86.6 
87.1 



87,7 
88.2 
88.8 
89.3 
89.9 
90.4 
91.0 
91.5 
92.0 
02.6 



93 
93.7 
94.2 
94.8 
05. t 
95.9 
96 
96.9 
97.5[ 
98 



201;168 

202 169 

203 UO 

204 171 

205 171 
2D6 172 

207 173 

208 174 
209175 
210176 



211 177 
212177 
213178 
214 170 
215180 
216181 

217 182 

218 182 
219183 
220 184 



221 185 

222 186 

223 187 

224 187 

225 18S 

226 180 
227,190 

228 101 

229 192 

230 102 



6 109.5 
4110.0 
3110.6 
1 111.1 
9111.7 
8112.2 
6 112.7 
1 113.3 
3H3.8 
1 U4.4 

0U4.9 
8115.5 
6116.0 
5 H6.0 
3117,1 
2117.6 
,0118. » 
B [ll|.l 
.7 119,3 
■ 5 110.» | 
1120, 4 
,2120. 9 
,0121.5 
.0 122.0 



122,5 
123.1 
.4 123.6 
.2124.2 
.1 124.7 
9 125.3 



Lat, 



231 193.7 

232 194 

233 195.4 
234196 
235 107,1 
236197 
237 198 
238199. 
239200.4 
240 201 .3 

Dist '"Pep 



125.8 

.4 
126.0 

»*! 
128.0 

.5 
.1 
.6 
130.2 
U0.7 



6126 



2 127 



9 128 
8129 
6129 



Lat. 



247 



248 208, 
210 208 
250 209 



207.2 



131.3 
131.8 
132.3 
132.9 
133.4 
3|134.0 
1 :U . 5 
135.1 
135.6 
136.2 



251 2)0, 

252 211 

253 212, 

254 213. 

255 213. 
256 '214. 
257j2i5 ( 
258.216, 
250,217, 
860 218, 

261 218.9 I i 

262 219, 

263 220 

264 221 
205 222 
266 223 



136.7 
137.2 
137.8 
138.3 
138.9 
139.4 
140.0 
140.5 
141.1 
141.6 



267 



223 



9 

268 224.8 
6 

270 226.4 



271 227 
27 2 228 

273 220 

274 220 



275 



ISO 



276 231 

277 232 

278 233 
270 23 1 
280 234 



281 235, 

282 2;o; 



283 237.3 154.1 

284 238 



285 



230. 



201 



.2 
.0 
.9 
.7 
.5 
.4 

290 243.2 



286 230. 

287 240. 

288 241. 

289 242. 



2 M 



1 12 7 
143.2 
143.8 
2 144.3 
1 144.9 
145.4 
146.0 
146.6 
147.1 



147.6 
148.1 
148.7 
I 10.2 
149.8 
150.3 
150.9 
151.4 
152.0 
1525 



153.0 
153,6 



154.7 
155. % 
155.8 
156.3 
156.9 
157.4 
157.9 



21)2 244 
293 245 
201 246 

205 247 

206 248 

207 240 
298 
299 
300 



249 
250 

1251 



.1 158.5 
.9 150.0 
.7 159.6 
,6 160,1 
.4 160.7 
.2 161.2 
.1 161.8 
.0 102.3 
.8 102.8 
.6 163.4 



Dist Dep. 



For 57 Degrees. 



Lat. 



- 



50 TABLE II. 

Difference of Latitude and Departure for 34 Degree* 




Dill Ut, Dep. 



121 ioo.i| 

101.1 
23 102.0 
114 102.8 
M 103.6 
[SO 104*6 
[17105.* 

m loo 

21) LOU 
3fl 107 

ji MM 

IS 109.4 
SI 110.3 

u m.i 

34111.9 
36112.7 

37 U3-0 

38 114.4 
39113.1 
40116.1 

41 liiTi 

42H7.7 
41 H8.0 
44119.4 

45 120.2 

46 1210 

47 11U9 
-IS 111.7 
49ll3.fi 
50 184.4 

$1 U4.1 
51 110.0 

53 125.8 

54 127.7 
53 118.3 
56119.3 
57 130.1 
58131.0 
59131.0 
60 132.6 



61 133.5 
62134.3 
63 135.1 
04 130.0 

65 130.0 
60137.6 

e? i 

66 139.3 
69140. 
76140. 9 

TlMlTS 
72 142 M 
73143.4 
74 .144. 3 
75 145.1 
76145.9 

77 140. 

78 H7.0 

79 14H. 
86 149. 



67.7 
00.2 
00-8 
69-3 
69.9 
TO. 5 
Tt M tP 
71.0 
71. 1, 
71. 7| 
3 



Tt 

73 .81 
74.4 
74.9 
73.5 
70.1 
70.6 
77,2 
TT.7 

78.3 

■A 



78. B| 
79,4 
66.0 
80, 5 
81.1 
81.0 
S2.2 
81. S 
81.3 



84.4 

85.0 
85.0 
86,1 
*<>.7 
67.3 

87. a 

86.4 

88.9 

89. 5 



90.0 
90.6 

91.1 
91.7 
92.3 
92.8 
93.4 
9t,9 
94.5 
95.1 

95.6 
90.2 
90.7 
97.3 
97-9 
98.4 
99.0 
90.5] 
A\ 

.7, 



J too 




Dirt Lrt. Dep. Dirt 

181 1507I i<i .a ! SMI 

182 160.9 101.* j 243 
181 111.7 101.3 I 24* 1 
184 152.6 KKl.il 
106 163.4 

186 164.1 

187 135.0 104. Of 

188 105,1 

189 156.7 105 
190137.6 106*4 



191,158.3 
191 159.1 

im 

LU1 100.* 
h(5 101.7 

197 163.3 

198 164.1 

199 165.0 
209 165. 8 

160,0 
107.5 
203 168.3 
169.1 
170.0 
179.8 

i;r m 

172.1 



201 



207 
208 
2<iy 17^.3 
210 174.1 



211 
212 



213 I70.C 

214 177.4 



215 



216 179.1 



217 

218 

219 



221 



224 



227 
22* 

221) 
2 &0 



231 
232 
23.1 
234 
235 
W 
23i 
238 



174.9 
175,8 



178.2 



179. 1 
180.7 
181.6 



220 1*2 t 



183.2 



222 184,0 

223 IS4,H 



185.7 
186.5 



226 1 87.4 



188.2 
189.0 
189.8 
199.7| 



191.5 
192-3 

iaa.2 

194.9 
191.8 
195.7 
196,5 
1973 



2tiy ioh.1 

240 199. 



01. <J 244 
03.5 1 jfcW 1 
04. If! »M 



116 . b 
07,4 
07.9 
08.5 
09.0 
09.6 
10.3 
10.7 
II .3 
11. & 



1 



wm 

254 



2*7 
239 



12.4 

li.i 

13.5 
14.1 
14.6 
L5.2 
15.8 
10.3 
16.9 
17. t 



.2 a 



18. 
18.5 
19.1 
19.7 
20 
20 
21.3 
11 At 
12.5 

aa.o 

23.6 
24,1 
24,7 
25.3 



26T 

263 ; 

264 1 

260 1 

267 

26H2 

269 2 

270 2 



2ii . 1 
26.9 

27.5! 
28.1 j 
28.0, 



271 

272 2 

273 2 
i*74 2 
275 2 
27 ti-2 
2771: 
27* 2 
279 2 
gtl 
281 2 
2H2 2L 



283 2; 

284 2; 
25.* 2>5 2: 

2Sfc 2: 



■ 2 
29', 7j 
10. 3 1 
30.9 
31.4 
32.0 
32.5 
33.1 
36.0 
34.2 
Lit. 



JS7 2; 

2MI2L 
2TMJ2J 

291 24 

292 2J 



294 24 

295 21 



297 



298 24 

299 24 

300 24 

D 



24 



For 56 Degr, 



TABLE II. 

Difference of Latitude and Departure for 35 Degrees. 



Dirt L*t< 



Dep. DUt Lat 



I 
•i 

I 

9 
io 



00.8 
01 .6 

02.5 

OKI 
H4. U 
05.7 
05.6 

or, i 

OK. 3 



00. fi 

01. ! 
01.7 
02.3 
02.9 
03, i 
U4. o 
04.0 
04.2 
05.7 



II 
12 
13 

14 

15 
its 
ir 

18 
10 

24) 



00, u 

09. a 
10.6 
II..' 
12.3 
18.1 
13,9 

15,6 
10,4 

21 17.2 
22, 18.0 
18.8 

io,7 

20.6 

21. a 

22.1 
22.9 
23. H 
21.0 



oo. I 
oo.o 

07 

08.0 
08.0 
00.2 
09.8 
10.3 
10. 9 
11.5| 



23 
24 
2* 
26 
27 
28 
2'J 
10 



31 2.i .-I 
S2l 20.2 
27.0 
27.0 
28.7 
20. & 
30.3 
SI. I 
31.9 
32.8 



13 
34 
14 
34 
47 
38 
39 
40 



41 33.6 



12 
43 
44 

45 
46 
47 
48 
19 
H 



41 
42 
63 
44 
66 
56 
if 
58 
59 
60 



34.4 

15.2 
36.0 
36.9 
47,7 
38.5 
89.3 
40.1 
410 



41.8 
42.0 
43.4 
44.2 
45.1 
46.0 
40.7 
47-4 
48.3 
■19- 1 



12.0 

12.0 

13.2 

13.6 

14.3 

J4.9 

16.5 

16. 

18. rt 

17.2 



17.8 
18.4 
18.0 
19.5 
30.1 
20 
21.2 
21.8 
22.4 
22.9 



23.5 
24.1 
24.7 
25.2 
25.8 
26.4 
27.0 
27.5 
28.1 
28.7 



29 . 3 
29, H 
30.4 
31.0 
31.5 
34.1 
32.7 
33.3] 
S3.8| 
34.4 



L»t. 



01 

02 
03 
64 

05 



00 54.1 

07 54.9 
<i& 55.7 
09 50.4 
67.3 



79 



71 58.2 

72 69.0 
75 59, b 

00.6 
61.4 
02.3 
63.1 
03.9 
64.7 
65.5 



74 

7* 
76 
77 
78 
79 
80 



81 
82 
83 
8i 
85 
86 
87 
88 
89 
90 



91 

92 
94 
91 
95 
96 
97 
98 
99 
100 



101 
102 
103 
104 
lOi 
106 
107 
108 
109 
110 



111 

112 
113 
114 
115 
116 
117 
118 
119 
220 



l)iw( 



50.0 
50.8 
614 
62 . » 
63.2 



66.1 
67.3 
68.0] 
08.8 
69.0 
70.4 
71.3 
72.1 
72.9 
73,7 



74.6 
75.4 
76*2 
77.0 
77.8 
78,6 
79.5 
80.$ 
81.1 
81.9 



is. 7 

83.6 
84.4 
85.2 
86.0 
86. 8 
87.6 
88.6 
89.3 
90.1 



90.9 
91,7 
92.6 
93.4 
94.2 
95.0 
95.8 
96.7 
97.5 
98.3 



Dep. 



Dep 



35.0 
35.0 
36 
16 

37.3 
37.9 
38.4 
30.0 
39.6 
41*. 2 



41 

41.3 

41.9 

42.4 

43.(1 

43.0 

412 

44 

46.3 

45.9 



46.6 
47.0 
47,6 
48.2 
48. B 
49.3 
49.9 
50.5 
51.0 
61.6 



52.2 
13.8 
53.3 
53.9 
54.5 
64*1 
65.0 
56.2 
66.8 
67.4 



57.9 
58.5 
59.1 
6f,7 
60.2 
60.8 
61.4 
01.9 
02. 5 
63.1 



63.7 
64.2 
64.8 
65.1 
60,9 
66.5 
67,1 
67.7 
14,1 
66.H 



Dial Lot 



121 

122 
tj:i loo. 
124 
125 
120 103. 
127 



99.1 

99.9 
.0 
101.6 
192.4 
2 

104.6 
128104.9 
105 
106 



129 
130 



131 
132 
133 
134 
13 
130 
137 
138 

139113 
1 JO 1 1 1 



141 
112 
143 
Mill*. 
115 
146 
UT 
I ih 



161 
162 
163 
164 

1G5 



167 
168 



DUt 



107.3 
10S.I 
108.9 
199.8 
110.6 
111. 4 
112.2 
113.0 
9 
7 



115.5 
116.3 
117.1 


118.8 
119.6 
120.4 
121.2 
I 19 122,1 
150 122.9 

1*1 
162 
153 
154 
155 
150 
157 
168 



123.7 
124,4 
125.3 
126. 
127.0 
127.8 
128.6 
129.4 
2 

100 131.1 



159 130. 



131.9 
132.7 
133.5 
134.3 
135.2 
166 136.0 
136.8 
137.6 

169 138.4 

170 139.3 



171 lio.l 

172 I 10.9 
7 
5 
4 

a 



173 141 

174 142 



175 143 



144, 
145. 

145.8 192 
146.6102 



101 



170 
177 
176 
179 

180 147,4 103.2 



Dep. 



Dep. Diftt Ut* 



69.4 
70.0 
70.5 
71.1 
71.7 
72.3 
72.8 
74.4 
74.0 
7 1-0 

75 

75 

70,3 

70.9 

77.4 

78.0 

76.6 

79,2 

79.7 

HO. 3 



NO. 9 

81, 

82.0 

82.6 

83.2 

83.7 

84.3 

hi, 9 

65.5 

86.0 

86.6 

87.2 

87.8 

88.3 

86.9 

89.5| 

90.1 

90. 

91.2 

91.8 

92.3 

92.9 

93.5 

94. 

94.0 

9.7.2 

ftf , B 
96.4 
16.9 
97.4 



98.1 
96.7 
99 
99 
100 
I Oil 



181 



182 149.1 



183 



184 150 



185 



180 152.4 



187 
188 
189 
19U 



191 



.5 

192 157.3 



193 
194 
195 



196160 



197 

III 



199 163 
2on 103 



201 
202 
203 
204 

205 



200 I OS 



207 



208 170 

209 171 



210 



211 



213 
211 
215 



217 



221) 
221 
222 
223 
221 
225 



231 



233 
234 
236 



237 



148.3103.8 



140 



151 



104.4 
9105.0 
105.5 
100.1 
100.7 



153 

154. 
154 

155, 



J 50, 



158. 
156, 
159. 



161 
102 



164. 

165. 
I hO 
167. 
167, 



2107.3 
107.8 
81108.4 
109.0 
1090 

I I 0. I 

no.? 

9111.3 
7 111.8 
6 112. 4 

113.0 
2113.0 
114.1 

114. 7 

6 
5 



I Gil 



172. 



212 173 



174, 
175, 
176, 



216176 



177 



;il8 178 
210 179 



180. 

181" 

Ih! 

182, 

183, 

184. 



aw t h.-> 

227 185 
228166 
229187 



230 188,4 



232100.0 



101.7 
192.5 



236 193.3 



MM. I 



238 195.0 130.5 



239 1 9 km 
210 190.6 



Dep. 



Dep. 



Hi. 3 
115. 9 
116.4 
117.0 
117.0 
118.2 
118,7 
119.3 
1199 



172.0 120.5 



121.0 

121.6 

122-2 

122.7 I 

123.3 

123.9 

124.5 

125.0 

125.6 

120/2 

iToTa 

9 127,3 
127.9 
f28.5 
129.1 
129.0 
9130.9 
8 130.6 
6131.3 
131.9 



Dirt 



241 
242 
243 
241 



215 2t.*0, 
210 2oi 
217 202 
248 203 
210 201 
250 204, 



25 I 



197 
198 
199 
190 



24)5 



Dep. 

4 13872 
138.8 
189.4 
9 140.0 
140.5 
I 411 
141.7 
142.2 
142.8 
113.1 

144.0 
144.5 
3145.1 
146.7 
146.3 
146.8 
147.4 
118.0 
146.6 
149,1 

261 213.8140.7 
202 214*6166.3 
160.9 
151.4 
U2.0 
152,6 
164.1 
163.7 
154.3 



252 200 

253 207 
25 4 208. 
255 208, 
250 209 

257 210 

258 211 

259 212 

260 213 



263 215,4 
204 216.3 

265 217.1 

266 417.9 

267 218.7 
268*19.5 

269 220 

270 421,2 144.9 



189.2 132.5 



133. 



190,9 133.8 



1312 

134.8 
135.4 
135,9 



137.1 
137,7 



271.222 
272 222 
378143 
27 1 224 
2761325 
276226 
277 220 

mm 

279 228 

280 229 



155.4 
166.0 
156.0 
157.2 
157.7 
158.3 
f} 158,9 
160.5 
100.0 
1 00. 15 



281 230 

282 231 
2831231 
284232 
2851233. 
28G 234 
287 235 
286 235 

289 236 

290 337 



291 



938.4 166.9 



292 239.2 107.5 



293 



Di*t 



240.0 



294 210.8 

295 241.0 

296 242.5 

297 243 3 

298 244.1 

299 241.9 
800 244.7 



Dep. 



2 

161.7 
8 102 3 
102-9 
103.5 
164.0 
164.6 
165.2 
165.8 
C 106.3 



2 101 

,0 
8 

5 
3 
1 
9 
7 



168.9 
168.6 
100.2 
160.8 
170.4 
170.9 
171,5 
172.1 



For 55 Degrees, 



TABLE II. 33 



Difference of Latitude and Departure for 37 Degrees. 



DUt 


Ut. 1 


D»p. 


hist Ut. 


Dep. 


Di*t 


Ut. 




Dep. 


DlBt 


Ut. 


D«p* 1 


DlBt 


L*t. 


Dep. 


1 


00.8 00.0 


81 


48.7 


30,7 


121 


90.6 


72.8 


1811144.6 


[08.9 


341 


1 92 . 5 


145.0 


% 


01.6 


01.2 


02 


49.6 


37.3 


122 


97 .4 


73.4 


182145.4 


109.5 


242 


1*13.3 


145.6 


1 


02.4 


01.8 


°* 


50.3 


37.9 


123 


98 .2 


74.0 


183 146.2 


110.1 


243 


194.1 


no. 2 


4 


03.2 


02.4 


5* 


51.1 


38.5 


124 


09.0 


74.0 


184 140.9 


110*7 


244 


194.9 


140.8 


6 


04.0 


03. 0| 


65 


51.9 


39.1 


125 


IrJ.D 


75.2 


186]147.7 


111. 3 


245 


195.7 


L47.4 


G 


04.8 


03.6 


66 


52.7 


39.7 


126 


100.6 


75.8 


186148.6 


111.9 


246 


196.5 


148.0 


7 


05.6 


n 1 *> 


67 


99,9 


40.3 


127 


101 .4 


76.4 


187 149.3 


112.5 


247 


197. 3 


Uh.O 


8 


00. 4 


..I u 


DO 


9-* . a 


40*9 


128 




77.0 


188150.1 


113.1 


21s 


198.1 


149.1 


q 


07 .2 


O.t . J 


ftfl 


55. 1 


41*5 


1 W) 


103.0 


i i , u 


189 150.9 


LIS .7 


") tn 


1 98.9 


149.9 


10 


08.0 


fir j t 


7U 


Alt O 


42.1 


130 


103.8 


78,2 


190 151.7 


114*3 


250 


199.7 


160.5 


11 


08.8 


06. G 


71 


50.7 


42.7 


131 1 


1 " 1 1 • 


78,8 


191152. 5 


114.9 


251 


200.6 


151.1 


12 


09.0 


07.2 


72 


57.5 


43.3 


132 


105 .4 


79.4 


192153.3 


115*6 


202 


201.3 


151.7 


13 


10.4 


U7.-H 


73 


58.3 


-13,0 


133 


100.2 


90.0 


193 154.1 


116.2 


253 


202.1 


153,1 


1-1 


11.2 


08.4 


74 


69.1 


44*5 


134 


107*0 


80.6 


1941154.9 


116.8 


2:>1 


202 . U 


152.9 


15 


12.0 


09.0 


75 


59.9 


46.1 


1 35 


107 .8 


81,2 


195155.7 


117*4 


255 


203,7 


151.5 


16 


IS. 8 


09.0 


76 


80.7 


45.7 


136 


108.6 


81 .8 


196156.5 


118.0 


250 


204,5 


154.1 


17 


13 . 6 


10.2 


T7 




40.3 


137 


109. J 


82.4 


197 


157.3 


116.6 


257 


205.2 


164.7 


18 


14 .4 


In a 


lo 


62.3 


46.9 


138 


110.2 


83.1 


198 


156.1 


119.2 


258 


206.0 


165.1 


l 


IS .2 


ill 


TA 
I il 


63. 1 


47 .5 




111.0 




199 


158,9 


tin h 


259 


206.8 


* v 


2<t 


IA n 
ID.U 


in /. 


All 


63.9 


48.1 


140 


111,8 


84 .3 


200 


159.7 


1 20 . 4 


260 


297,0 


156.5 


21 


16.8 


12.6 


81 


64.7 


48.7 


J41 


112.6 


84,9 


201 


160.5 


121 .0 


201 


208.4 


157*1 


21 


17.6 


13.2 


82 


65.5 


49.3 


1-12 


113 .4 


85.5 


202 


161.3 


121.6 


2C2 200 .2 


J 57 .7 


23 


18.4 


11.8 


83 


66.3 


S9.0 


143 


111.2 


86.1 


203 


163.1 


122.2 


263 


210.0 


158.3 


24 


19.2 


14.4 


84 


67.1 


50.6 


144 


115.0 


86.7 


204 


1G2.9 


122.8 


264 


210.8 


158.9 


15 


20.0 


15.0 


65 


67.9 


51 .2 


145 


115.8 


87.3 


205 


163.7 


123.4 


205 


211.0 


159.5 


20 


20 .* 


16,6 


86 


68.7 


61 .8 


1 10 


116.6 


87.9 


200 


164.5 


124.0 


206 


212.4 


160,1 


27 


21 .0 


10.2 


87 


Ati k. 


52.4 


147 


117-4 


88.5 


207 


105.3 


124.6 


207 


213.2 


160.7 


28 


22.4 


1 * ft 




70.3 


63.0 


148 


118.2 


89.1 


a»w 


166.1 


126.2 


208 


214.0 


161 .3 


A3 


23,2 


17.6 


□a 


Tl 1 

fill 




149 


119.0 


fln ? 
DIP. i 


209 


166.9 


1 ill id 


200 


214.6 


1 Ol Q 


30 


24.0 


18.1 


90 


ii-.' 


54,2 


150 


119. 8 


9o . 3 


210 


107.7 


120 I 


270 


215.6 


102.5 


31 


24.8 


18.7 


91 


72.7 


54.8 


151 


120.0 


90.9 


211 


168.6 


127.0 


271 


2IG.4 


lii3.1 


32 


25.0 


19.3 


92 


72*6 


55.4 


152 


121.4 


, IN .5 


212 


109.3 


127,6 


372 


217.2 


163.7 


11 


28.4 


19.9 


93 


74.3 


66.0 


153 


122*2 


91*1 


213 


170.1 


128.2 


273 


218.0 


164.1 


31 


27.2 


20.5 


94 


75.1 


56.6 


154 


123.0 


92.7 


214 


170.9 


128.6 


274 


218.8 


164.9 


35 


2s. 


21.1 


96 


75,9 


57.2 


155 


123.8 


93.3 


215 171.7 


129.4 


375 


219.6 


105 .5 


36 


28.8 


21.7 


00 


76.7 


67.8 


166 


124.6 


03.9 


216 


172.5 


130.0 


276 220.4 


166.1 


37 


29. i 5 


22.3 


07 


77.5 


58.1 


157 


125.4 


94.5 


217 


173.3 


130.6 


277 


221.2 


166.7 


38 


30.3 


22.9 






59.0 


158 


126.2 


95.1 


218 


174*1 


131.2 


37S 


222.0 


167.3 




31 ♦ 1 


23.5 


no 


TCI 1 


OH.U 


159 127.0 


Oft * 


219 


174,9 


ial -o 


276 


222.8 




40 


31 .9 


24.1 


UJti 


7(1 ri 
#11* IP 


60.2 


100 127.8 


96.3 


220 


175.7 


132 .4 


wti 


223.6 


168.5 


41 


32.7 


24.7 


101 


80.7 


60.8 


161 138.6 


00.0 


221 


170.5 


133.0 


2S| 


234.4 


169.1 


41 


33.6 


35.3 


102 


81.6 


61.4 


102 139.4 


97.5 


222 


177,3 


13S.6 


2H'2 


225.2 


169.7 


41 


34. 3 


25.9 


103 


82.3 


62.0 


163130.2 


98.1 


223 


178.1 


134.2 


283 


226,0 


170.3 


44 


25.1 


26.5 


104 


83.1 


62.6 


164 


131.0 


98,7 


221 


178.9 


134.8 


284 226.8 


170.9 


4$ 


t$.fi 


27.1 


105 


83.9 


63.2 


165 


131.8 


99.3 


225 


179,7 


136.4 


385 227.6 


171.5 


40 


38.7 


27.7 


106 


84.7 


83.8 


IO* 


132.6 


99.9 


220 


160,5 


130.0 


286:228.4 


172,1 


47 


IT ft 


J* . .i 


107 


85.5 


64.4 


167 


133.4 


100.5 


227 


181.3 


136.6 


287 229.2 


173.7 


48 


18.9 


18.9 


108 


86.3 


06.0 


10* 


134.2 


101.1 


22* 


183.1 


137.2 


288230.0 


173.1 


41 


30.1 


29.6 


109 


87.1 


AK A 


ICfl 


135.0 


101 .7 


229 


182.9 


137 .8 


289230.8 


171.7 


5fl 


* 39.9 


SO . 1 


no 


87. e 


66.2 


17C 


135-8 


102.3 


230 


183,7 


138.4 


290 ,231. (j 


174.5 


61 


40.7 


30.7 


1 m 


MS , t 


06.8 


171 


136. e 


102.9 


231 


184.5 


139.0 


291.232.4 


175*1 


VI 


41.5 


11.3 


112 


80.4 


67.4 


171! 


137.4 


103.6 


232 


185. 1 


139.6 


398 233.2 


175.7 


S3 


42.3 


31.9 


113 


9o. a 


68*0 


173 


138.2 


104.1 


233 


186.1 


140.2 


293 234.fi 


176.3 


54 


43.1 


11.6 


114 


91. C 


68.6 


174 


139.C 


101.7 


234 


IH0.1 


140.8 


294 234. fc 


176,9 


55 


43.1 


33 . 1 


L15 


91.* 


► 69.2 


17fl 


139.! 


105.3 


235 


1*7.7 


111.4 


295 235, C 


H77.5 


fiE 


\ 44.7 


33.7 


IK 


92. ( 


1 69. H 


I7< 


> 140. 1 


105.9 


¥30 


188.6 


L42.0 


296 236.4 


178*1 


61 


45.5 


34.3 


117 


93.4 


70.4 


177 


141.4 


108.5 


237 


189.3 


143.6 


297 237.9 


t 178*7 


6S 


40.3 


34.9 


] 11£ 


94.3 


1 71.0 


1 m 


1142.1 


1 107.1 


23S 


190.1 


143.2 


298 238. ( 


> 179*1 


61 


> 47.1 


35.5 


lit 


95. t 


> 71.0 


17. 


1143. 1 


107.7 


239 


190. f 


> 141.3 


299 218. f 


U79,9 


<K 


i 47. r 


36.1 


1 12C 


95. 1 


* 72.2 


m 


>U3.t 


108. 8 


240 


191.1 


144.4 


300 239. t 


1180.5 


Dill 




Lut. 


Kit 




Lat. 


llDim 




Ut. 


DUt 




Ut. 


Diftt . Dep. 


Ut. 



For 53 Degrees. 



TABLE IL 

Difference of Latitude and Departure tor 39 Degrees. 



55 




Dist L«t. D^i*. Dint IM. Dep. tltet L»t, D*p. D«t L»t. Dtp 



121 
1W 
123 
124 
126 

120 

127! 
128 



01.0 

94.8 
05. 6] 
00 A 
07.1 
07.9 
08.7 
00,5 
120 100.3 

no loi*o 



ilioi 



£ 102 
I 103 
l I'M 



m 
I :e j 
138 
134 
1S5 104 

136 105 

137 100 
I3S 107 

139 lo* 

140 iog_ 
i n ion. 
142 HO* 
113111. 
l44 f HI. 
145 1127 
14(i 113.5 
117 1M.5! 
14s 115*0 
140 US * 
150H6.6 



151,117, 
152 U* 
153118, 

155 120 
150 121 
157 122. 
156122. 
1 59 123. 

101 125. 
162 1*5 

103 120. 

104 127. 
165 12M, 
106120, 
107 120. 
10s 130. 
169l» 
170 132 



76.1 
76.8 
77.4 
79.0 

ra.7 
79.3 

70 .0 
80.6 
81.2 
8 1, ft 

82.4 
89.1 
83.7 
84.3 
K5.0 
85,6 
86.2 
80.8 
87.5 
96. 1 



88-, 7 
89.4 
90,0 
90,0 
91.3 
91.0 
92.5 
03.1 
93. a 
94.4 



05.0 
95,7 
96.3 
96.0 
97.5 

os.2 

98.8 
99.4 
100.1 
100.7 



101.3 
101.0 
102.6 
103.2 
103.8 
104.5 
105.1 
105.7 
106.4 
107.0 



Dep. I Ut 



181 
182 
183 



140 
141 
142 



184 143 

185 U3 
1 SO 1 44 

187 

tesi4e 

189146 
100 1 47 



113.9! 
I 11.5 
II-K2 
115.8 
116 
M7 
117 
118 
18 



mine, 

102 HO. 
193460. 
101 150. 

196 152. 
107 153. 
I Oh 153. 
100154. 

2ti0;i55_, 

201 150 

202 157, 

203 157. 

204 158. 

205 159, 

206 1 60. 

207 160 
2os I CI 



209 
210 

211 

212 
213 



102 
103 



104 
101 

105. 



214106, 
215167, 

216 167, 

217 168. 
218109, 
219170, 
220 171 

22^ 
222 
223 
224 
225 
226 
227 
223 
229 
230 



171 

172, 
173. 
174. 
174, 
175 
176, 
177. 
It8 
176 



10. 



120.2 
120.8 
121.5 
122. I 
122.7 
123.3 
124.0 
124.6 
126.2 
125.9' 



4 

2 

S 
5 
3 
1 


7 
4 

126.5 

om.i 

Wt.8 
128.4 
120.0 
120.6 
130.3 
130. 9{ 
131.5 
132.2 



132.S 
133.4 
134.0 
134.7 
135.3 
135.9 
136.6! 
137.2 
137.8 
Sfr. 5 



130.1 
139.7 
140.3 
141.0 
141.6 
142.2 
1429 
143.5 
144.1 
144-7 



170.5 145.4 
180.3116.0 
181.1 146.6 
I31.fflt47.S 
182.6,147.9 
183.4 148.5 



181. 2 
i 185.0 
1185.7 
I 186.5 



Dijtl Dep. 



149.1 
149. 8 
150.4 
151.0 



Lat. 



241 1*7 
212 is* 

243 1*8, 

244 ISO 
215 MH>, 
246 191 
217 102 
2 IK 102 
240 193 

250 194 

251 195" 

252 105 

253 106 
251 107 
255 108 
250 198 
257 1^ 
25 s 200 
250 20! 
200 202 



3 4^1-7 
1 1523 

&152.9 
6163.6 
,4164.2 
2 164.8 
,0ll55.4 
.7 130.1 
.5 150.7 
t $l lW*3 

1 15B.0 
.8 158.6 
.6,150.2 
.4 150.8 
.2 160-5 
.0461 .1 
.7 ltfl.7 
,5 102.4 
.3 108.0 
,1 16*. 6 



201 202 

202 5*03 
263*04 
26-1 205 
205 205 
200 200 
207 207 

2G0 200 
_270 209_ 

"271 210 

272 21 1 

273 212 
274|212 
2751213 



276 
277 
278 
270 



214 
215 
216 
216 



2K0217 



.8 104.3 
6164.9 
,4 166.5 
2 160.1 
, 91166. 8 
,7 107.1 
,5 108. 
.3 I Os. : 
1 109,3 
j[ l69.0 
li 170.5 
171.2 
171,8 
172.4 
173.1 
... 173.7 
,3174.3 
,0 176.0 
S176.0 
,6176.2 



2SI 218 

282 210 
283.219 
28-1 220. 

285 22 1 

286 222. 
267 223 
2SS 223 
28o|224 
200 225 



4 176.8 
2 177.5 
9 178, I 
7 178.7 
fi 170. t 
3 180.0 
0180.6 
8181.2 
6 181.9 
4182.5 



291 2*6.1 
202 220,0 1 
293 227,7 1 
204:228.5] 

295 229.3 1 

296 230.0 1 
297,230,8 180.9 

23 p .0 t 

232.4 188.2 
233.1 



200 
300 



Dist 



Dep. 



183.1 
189.8 
184.4 
185,0 
185.6 
186 3 



188 8 



Lat, 



For 51 Decrees. 



56 TABLE II. 

Difference of Latitude and Departure for 40 Degrees. 



Ditt 



1 

2 

a 

4 
5 

7 
8 

10 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



31 
32 
33 
34 

35 
36 
37 
38 
39 
40 



Lit. 



00.8 

01.5 

02.3 

03.1 

03.8 

04.0 

05.4 

00. 

00.9 

07.7 



08.4 
09.2 
10.0 
10.7 
11.5 
12.3 
13.0 
13.8 
14.6 
15.3 



16.1 
16.9 
17.6 
18.4 
19.2 
19.9 
20.7 
21.4 
22.2 
23.0 



23.7 

24.5 
25.3 
26.0 
26.8 
27.6 
28.3 
29.1 
29.9 
30.6 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



31.4 

32 

32.9 

33.7 

34.5 

35 

30 

36.8 

37.5 

38 



39.1 
39.8 
40.6 
41.4 
42.1 
42.9 
43.7 
44.4 
45.2 
46.0 



Dep. 



Diet 



00. 6, 

01. s! 
01.9 
02. 6! 
03.2 
03.9 
04.5 
05.1 
05.8 
06.4 



07.1 
07.7 
08.4 
09.0 
09.0 
10.3 
10.9 
11.6 
12.2 
12.9 



13.5 
14.1 
14.8 
15.4 
16.1 
16.7 
17.4 
18.0 
18.6 
19.3 



19.9 
20.6 
21.2 
21.9 
22.5 
23.1 
23.8 
24.4 
25.1 
25.7 



26.4 

27.0 

27.6 

28 

28.9 

29. 

30. 

30. 

31.5 

32 



32.8 

33.4 

34 

34 

35 

36.0 

36. 

37.3 

37.9 

38.6 



Dirt Dep. Let Diet 



61 
62 
63 
64 
65 
66 
67 
68 
69 
70 



71 
72 
73 
74 
75 
76 
77 
78 
79 
80 



81 
82 
83 
84 
85 
86 
87 
88 
89 
90 



91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



Lit. 



46.7 
47.5 
48.3 
49.0 
49.8 
50.6 
51.3 
52.1 
52.9 
53.6 



54.4 
55.2 
55.9 
66.7 
57.5 
58.2 
59.0 
59.8 
60.5 
61.3 



62.0 
62.8 
63.6 
64.3 
65.1 
65.9 
66.6 
67.4 
68.2 
68.9 



69.7 
70.5 
71.2 
72.0 
72.8 
73.5 
74.3 
75.1 
75.8 
76.6 



101 
102 
103 
104 
105 
106 
107 
108 
109 
110 



111 
112 
113 
114 
115 
116 
117 
118 
119 
120 



77.4 
78.1 
78.9 
79.7 
80.4 
81.2 
82.0 
82.7 
83 

84.3 



85.0 
85 
80 
87.3 
88 
88 
89 
90.4 
91.2 
91.9 



Pep 



Dep 1 Dirt Lit. 



39.2 
39.9 
40.5 
41.1 
41.8 
42.4 
43.1 
43.7 
44.4 
45.0 



45.6 
46.3 
46.9 
47.6 
48.2 
48.9 
49.5 
50.1 
50.8 
51.4 



52.1 
62.7i 
63.4 
64.0 
54.6 
55.3 
55.9 
56.6 
57.2 
57.9 



58.5 
59.1 
59.8 
60.4 
61.1 
61.7 
62.4 
63.0 
63.6 
64.3 



121 92.7 

122 93.5 
123' 94.2 
124! 95.0 
125! 95.8 
126, 96.5 
127 97.3 
128i 98.1 
129' 98.8 
130 09.6 



131 100.4 
132'l01.1 
133101.9 
134:102.6 
135103.4 
136104.2 
137.104.9 
1*8105.7 
139 106.5 
140107.2 



141 108.0 
142108.8 
143 109.5 
144110.3 

145 111.1 

146 111.8 
147112.0 
148113.4 
149114.1 
150114.9 



151 115. 
152116. 
153117. 
154118. 
155,118. 
156119. 
157 120. 
158121. 
1591121. 
160122. 



64.9, 
65.6 
66.2 
66.8 
07.5 
68.1 
68.8' 
69.4 
70.1| 
70.71 



71.3 
72.0 
72.6 
73. 3< 



73.9 



74. e\ 

75.2 

75.81 
76.5. 
77.1 



Lat. 



161 
162 
163 
164 
165 
166 
167 
168 
169 
170 



171 
172 
173 
174 
175 
176 
177 
178 



180 



Diat 



123 

124 
124 
125 
126 
127 
127 
128 
129 
130 



131.0 
131.8 
132.5 
133.3 
134.1 
134.8 
135.6 
136 



170137.1 



137.9 



Dep. 



77.8 
78.4 
79.1 
79.7 
80.3 
81.0 
81.6 
82.3 
82.9 
83.0 



84. 2 

84. 8' 
85.5. 
86.1; 
86.81 
87.4 
88.1' 
88.7 
89.3 
90.0 



90.6 
01.3 
91.9 
92.6 
93.2 
93.8 
94.5 
95.1 
95.8 
96.41 



97. li 
97.7 
98.3 
99.0 
09.6' 
100.3; 
100.9 
101.6; 
102.2j 
102.8 



103.5 
104.1 
104.8 
105.4 
106.1 
106.7 
107.3 
108.0 
108.6 
109.3 



109.9 
110.6 
111.2 
111.8 
112.5 
113.1 
113.8 
114.4 
115.1 
115.7 



Lat. 



Dep J Diat Lat. Dep. -Diat JUt. Dep. 



181 138, 
182139, 
140. 
141. 
141. 
142. 
143. 
144. 
144. 



183 

184 
185 
186 
187 
188 

189_ _ 
190 145 



191 
192 
193 
194 
195 
196 
197 
198 
199 
200 



201 
202 
203 
204 
205 
206 



116. 
117, 
117. 
118. 
118. 
119. 
120. 
120. 
121. 
122. 



146. 
147 
147. 
148 
149. 
150. 
150 
151. 
152 
153 



122.8 
128.4 
124.1 
124.7 
125.3 
126.0 
126.6 
127.3 
127.9 
128.6 



154. 
154. 
155. 
156. 
157. 
157, 



207 158. 
208*159. 
209|160, 
210160. 



2111161 
212H62 
213163 
2141163 
215|164 
2161165 
217166 
218167 
210167 
220168 



221 
222 
223 
224 
225 
226 



169. 
170. 
170. 
171. 
172, 
173, 



2271173. 
228; 174. 
221)175. 
2*0,176. 



231 177. 
232177. 
233178. 
234179. 
235 180. 
236180. 
237181, 
238182. 
239.183, 
240183, 



129.2 
129.8 
130.5 
131.1 
131.8 
132.4 
133.1 
133.7 
134.3 
135.0 



136.6 
136.3 
136.9 
137.6 
138.2 
38.8 
139. 
140.1 
140.8 
141.4 



142.1 
142.7 
143.3 
144.0 
144.6 
145.3 
145.9 
146.6 
147.2 
147.8 



148.5 

149 

149.8 

150.4 

151 

151 

152.3 

153.0 

153.6 

154 



Diat i Dep J Lat. ; Diat \ Dep. 



241 184 

242 185 
943186 , 



244 
345 

946, 



186, 
187, 
108 



6,154.9 
4155.6 
1156.2 
0156.8 
7|157.5 
4158.1 



2471180.2158.8 



248.100. 
240100. 
250*101. 



0159.4 
7,160.1 
5160.7 



251102 
252193 
253103 
254J104 



255 105. S 168.9 



256 106, 
257106, 
258107, 
250:108, 
260100, 



3161.3 
0168.8 
8162.6 
6163.3 

I 



1164.6 

Oil 65. 
6165.8 
4166.5 
2167.1 



261 190, 

262 200 

263 201, 

264 202. 

265 203. 

266 203, 

267 204. 

268 205, 

269 206, 

270 206, 



0167 
7[168 
6 169 
2 169 
0176 
8171 
5|l71 
3172 
i <■ 



8 
4 
.1 
.7 
3 
• 
.6 
3 

1 172.9 
8173.6 



271207. 

272 208. 

273 200. 

274 200. 
275210. 
276211. 

277 212. 

278 213. 

279 213. 

280 214. 



6174 
4ll74. 
1 175, 
9176, 



281215, 
282 216, 
283216, 

284 217, 

285 218, 

286 219, 
287-210 
288220. 
289|221. 
290,222 



176 
177 
178 
178 
179 
180, 



3 180, 
0181. 



291 '222, 
292 223. 
293*1224 , 
294.225, 
2951226 



181 

182 

183 

183 

184 

185. 

185 

186 



296 
297 
298 
299 
300 



226 

227 
228 
229 
229 



187. 
187, 
188, 
189, 
189, 
190 
190 
191 
192 
192 



For 50 Degrees. 



TABLE IL 

Difference of Latitude and Departure for 41 Degrees. 



67 



Put 



Ut. 



1 

s 

1 

I 
5 
6 

7! 
I 

9 
10 

11 

IS 

13 
14 
15 
16 
17 
18 
19 



00.8 
01. 5 
02,1 
03 .0 
03. rt 
01.3 
05,1 
06,0 
06.6 
07 
08.1 
09.1 
09, S 
10.6 
11,1 
12.1 
12.6 
13.6 

H.a 

15.1 



21 

21 
23 
24 
2j 
26 
27 
28 
29 
30 

32 
S3 
14 
35 
10 
37 
16 
39 



41 

4* 
43 
44 
45 
46 
47 
48 
49 
30 



30.9 
31.7 
32.5 
33.2 
34.0 
34 .7 
35,5 
36.2 
37 J) 
3T,7 



51 
£2 
53 
64 
65 
5<i 
67 
58 



DUt 



ss. a 

39.2 
40.0 
40.6 
41. 5 
42.3 

43 8 
41.3 



Dep. 



01.3 

02.0 
02.0 
OS, 3 
01,0 
04.0; 
05,2 
05.0 

~U7~72 
07. 9 
08.5 
00-2 
00.8 
10.5 
11.2 

h.h 

12,5 
12.1 



13.3 
14.4 
15.1 
15.7 
16.4 
17.1 
17.7 
18.4 
19.0 
19,7 



20.3 
21,0 
21.6 
23.3 
23.01 
23.6 
21.3 
21.9 
^5. 6 
26.2 



26.9 
27.0 
26,2 



28,9 104 



29.5 
30.2 
30,8 
11,5 
32.1 
32. 6 



Dint 



61 
62 
63 
04 

65 



66 49.8 



67 
66 
Wt 
70 



71 

72 
73 
74 

75 
76 
77 
78 
79 
60 



81 
62 

83 
84 

85 

87 
8H 
89 
99 



91 
92 
93 
94 
95 
96 
97 
lib 
99 
100 



101 
103 



105 
106 
107 
108 
109 
110 



13,3 
34.1 
34.8 
15.4 
30.1 
&G.7 
57.4 
38,1 
38.7 
39. 4 1 



111 
112 
113 
114 
115! 
116 
117 
lis 

1)9 

120 



Lit. ,Dep, 



Mi . 
46.8 
47.5 
48.3 
49.1 



50,0 
51,3 
52,1 
52,8 



40. U 
40,7 
41.3 
42.0 
42,6 
43.3 
44.0 
44.6 
45,3 
45.9 



53.6 
54,3 
55.1 
55.8 
56.0 
57.4 
58.1 
58.0 
59.6 
60.4 



46. 6 
47.2 
47.9 
48.5 
49.2 
49.9 
50.5 
5 1 .2 
51. H 
52.5 



61.1 

61 ,9. 
62.ti! 
63. 4 1 
64, 2| 

MM 

65.7| 
66 .4| 
67.2' 
67. 9' 



53.1 
53. bi 
54.5 
55,1 
55.6 
56.4 
57.1, 
57,7, 
58,4 
59.0 



68.7 
69.4 
70,2 
70.9 
71,7 
72.5 
7i. 2 
74.0 
74.7 
75.5 



76,2 
77,0 
77,7 
76.5 
79,2 
80.0 
80,6 
81.5 
H2.3 



83.6 
84.5 
65.3 
66,0 
60,8 
87.5 
68.3 
89.1 
89.S 
90.0 



59.7 
60,4 
61.0 
01.7 
02.3 
63.0 
63.6 
61,3 
64.9 
65.6 

66.3 
06.9 
67.6 
68.2 
68.9 
69.5 
70.2 
70. U 
71.5 
72.2 

72.8 
73.5 
71.1 
74,6 
75 . 4 
76.1 
76.6 
77.4 
78.1 
78.7 



Dial Lat. Dep. 



->1 

22 
123 
24 

2i 



02,1 

02.8 
93.6 

. 04,3 _ 

26 95,1 82.7; 

27 95.8 83.3 

28 96,6 84.0 



79,4 
HO.O 
HO, 7 
81.4 
82.0 



97,4 
08.1 

98,9 
99,6 
11 100,4 
34 101, 1 
15 101,0 
36102,6 
103,4 
18104,1 
19104.9 
10 105.7 



84.6 

85.3 



42 107 

43 107 

44 106 
15 109 



51 



.12114 



100, 



<)2. 
93, 
,9 93. 
t 94. 
95. 



110 
110 
111 
112 
113 



114 



115. 
M6. 
117. 
117. 
118. 
119. 



50 120 
60 120 



121. 
122 



63 123 



123 
124 

125 
126 
126 

127 

12S, 



129,1 
I20.ti 
130.0 
131,3 
132.1 
132,8 
133,6 
78 134.3 



Lit. > Dili Dep. TmTI DUt '5e p! 



135,1 
I35> 



2 I 199 
200 



99. 
99. 
100. 
101. 
101. 
102, 
103, 
103, 
104 
a In; 



5 105. 

3 100, 
10G, 
107. 

10H 

108. 
109, 

no. 
110. 
in. 



Mr-! 



181 



182 137 

m 138 



164 
165 

1 mi 

187 

166 
169, 
190 



ill 
144 
193 145.7 
146 
147 
117 
148 



191 
192 



104 
195 
196 
197 



150, 
150, 

201 151 

202 152.5 



203 
204 
205 
206 
20] 
208 
209 
210 



112.2 
112.6 
113. 5 
111.2 
M4.8 
115.5 
116,1 
116.8 
117 4 
UH.1 



211 

212 
213 



210 
21 
21* 
219 

220 



221 



223 
221 
225 
220 
227 



230 



23 1 



Ut. '■ DUt Pep 



136. 



Ut. Dep. jDiftf Lot. Dep. 



U.H. 
139. 
140. 
141. 
141. 
142. 
133, 



118. 

4|ll9 H 
1|120 
*J 120. 
o|l21. 
41122 



122. 
123. 
124 
124 



125.3 
9 126.0 



153 
151. 
154 

155, 
ISO. 
157 
157, 
158. 

100 
160, 



2M I6K5 



L26.fi 
4 127.3 

127.9 
128.6 
129.21 
129,9; 
130,6| 
9131.2 



215 162,3 

.0 

5 



163, 

164. 
165 

166, 



131.91 
132.51 
133.2 
133, i 
134.5! 
135.1 
135.6] 

137.1 
137,8 
138.1 
139.1 
139.7' 
11U.4| 
141.1 
141.7 
142.4 
143.0 
3 143.7 
144.3 



106.6145.0 



222 167.5 



168 
109 

109, 
170 
ITI, 



228 172 

229 172 
173 



174,3 



232175,1 
2311 [75. H 
234 
235 

230 178.1 

237 



145.0 
3 146,1 
147.0 
147,6 
146,3 
148.9 
119.6 
150.2 
0Jl5O.il 



151.5 
152.2 
152.9 
176.6153,5 
177.4|l54.2 
151.6 



236 179.0 
239 160.4 
210181 1 



178.9155.5 
156,1 



156.6 
157.5 



Lat, 



241 
242 
243 
244 
245 
240 
21 



181, 

182, 
183. 
164, 
IhJ 
185. 
180. 



248 187 

24t> 187 
250 188, 



9156.1 
0156.8 
4 159.4 
100. 1 
.9 160.7 
161,4 
162,9 
162,7 



253 190 



254 

255 

256 

25 

258 

259 

260 



201 

202 
203 
204 
2G5 
20t. 

$m 

20b 



209 203 
270 203 

271 
27 a 
273 



275 
276 
277 



285 
260 
28 
2hh 



291 



Dint 



163,4 
164.0 

251 189.1 164,7 

252 106 



Nil, 

tact, 

193, 
194, 
194, 
L95, 
L90, 



165.3 
9 160.6 
106,6 
167.3 
108.6 
168.6 
169.3 
169.9 
170.6 



197, 
197, 
198 
199 
200, 
200 
201, 
202. 



201 

205 
2(jH 



M 
.0 

274 206.8 
.5 



207 
20H 
209 



171,2 
171.9 
172,5 
2 173.2 
173,9 
174,5 
175.2 
175,8 
176.5 
177.1 



278 209, 

279 210. 

280 211. 



177, H 
178.4 
179,1 
179.8 
1S9.4 
3 181.1 
1 181.7 
h 162.4 



281 212 
262 212 

283 213 

284 314 



215, 
215, 

IS*, 

217, 



289218 
290 



21H.9 

21976 
292 220.1 
21)3 221.1 192.2 



183.0 
183,7 



3 

184,4 
8 185,0 
185. 7 
186.3 
187.0 
J >7 . 

188.9 
189,6 
I (JO. 3 



190.9 
I91.fi 



291 

295; 



29b 221, !J 
299 225 . 7 



Dep. 



102.9 
103.5 
194 2 



22 

222.6 
21 H. 223.4 
207 224.1 19I.M 
195.5 
1116.2 
300 226.4 196,8 



Lnt. 



For 4i\ Decrees. 



58 TABLE II. 

Difference of Latitude and Departure for 42 Degree** 




Din LnU Dep. Dili F Lai 



08,2 
08.9 
90,7 
10.1 
11.1 10.0 

u. yj 10.7 

12. til U.I 

13.1 12.0 

14,1] 12.7 

14.0' 13,1 



21.3 22. b 

26.0 23.4; 

if .3 21.81 

2H,*[ 25-41 

20.01 26,1 
29..I 26.8 



S3.ll 
31,2 



Dint 



44.0; ■ 



99. 73.6 

1 01 j ^75.1 

102l 75. 8 

103 70.5 

104 77.3 
10ft 78.0 
106? 78,8 
107' 79.5 
108! 60.3 



109 

no 



i 12U { 

Diith 



40, Kl 



121 

122 
123 
124 

125 
120 
127 

12S 
129 



131 
132 

133 
134 
135 



13b 



Lit. 



Dep. I Diit 



in w 



HI .01 

Hl.fij 
82, 3> 
83, 0| 
9 83.0' 
84.3 
85. oj 
85 .6| 
9 80. 3| 
6 K7 



97 
98, 
9H 
99, 
100, 



130 101 



102 



130; * 03 

140 104 



87.71 
88.31 
H 8*1,0 
89,7' 
90.3. 
91,0' 
01,7! 
112.3! 
03.0 




i 



0| 93.7 



Ul.3 ! 
95.0 
05,7 

96. 4| 
97,0^ 



141,104 
142H05 
143;I06 
144J107, 
U5U07, 
U6:l»8. & 97.7 
147401) 

hsIng 

140,110 

laojm 

151,112 
152 113 



98.4 
99.0 
WW ,7 



7 » 

a i oo. J 



154 



i n 

114 



2[101.0 

o;loi .7 

7'102.4' 

1 lua.ii 

2 103.71 
9 104.4 
7'105,li 
4! 105.7| 

] 59118.21100.4 
9 107.1 



135 115 



150 
157 



mi 



101 



115. 
110. 
117, 



11*. 



102 120 

103 121 
Hp! 121 

105 129 

106 123 



m. 



168124 
169,125 
170 120 

TTi 12; 

127 
128 



175 



|T1 
173 

174 120. 



130 



170130 

177 131 

178 132 

179 133 

180 133 



0107.7 
4(108.4. 
I^OO.li 
9;i09,7 r 
o'llO,* 

4 lll.l ( 

T|in.7l 

5 U2,4> 
u \ UA 

T:ii4.4[ 
,k;h5.i 

,64 15.81 
,3 116.4 
l'H7.1 
8ill7.8 
s!ll8.4 
3|ll9.1 
119. ftj 
sll20.4 



Ut 



181 134 

132 135 
183 130 
184|l3C 
185;137 
lb0|»38 
187139 
18b 139 
180H4O 
190,141 



101 lit 

192,142 
193jl4f 
1 94 j 144 
195U4 
l9tl|U5 
197 146 
198! 147 
100 i ll 
200] 148 
~20~T 149 
202450 

204j 15 1 
205,152 
204.. 153 
207-153 
208,154 
209155 
210 156 



21t|l56. 

212 157. 

213 158. 

214 159 
2l5|l50. 
210 100. 
2l7|16l, 
21b|lG2. 
211)102. 
22u 103. 



221 



I f j J . 2 



117.9, 



100.5 149.0 
167,2150.6 
2 

151.9 
,152.6 



i 1>PP, Piat D*pJ Ut. HuiTt'DepJ Ut 



222 105,0148.5 

223 105.7 149.2 
224 
225 

220 168.0151 

227 158.7 

228 100. 4 
2201 70. 2 153.2 

230|l70_.9|153,9; 

Til in 

2321172 

233 173 

234 173- 
235' 174- 

236 175. 

237 170. 

238 176. 

239 1 77 . 
340! 178 < 



7 154.6 
4 155.2 
2 155.9 

150.6 
6157,2 
4 157,9 

1 158,0 
9 15!*, 3 
6159.9 
4 160,6 



2*1 iUb 

2b3 210 
184111 
285 211 
280 212 
2871213 
28S 214 
2H0214 
200 213 



b l*>.fl 
6 is-S.7 
3 1*94 
I 199.* 
I lit J 
5 I9L4 

I MJ 

19S.T 

s litfJ 
5 191.0 



.0 



291 216 
21 

293 217 

294 218 

295 219 
296(220 
297 '220 
208:221 
2991222 
300 222 

Diit' 



.3 ioj.: 

0105.4 
T 190.1 
5 100.7 
2197J 

; i oh. t 

^ 100.4 
2(20(1,) 
0|200,7 



Fur 48 Degrees 



TABLE II. 

Difference of Latitude and Departure for 43 Degrees. 




1M132.4 

182 133.1 

183(33.* 
184134 
185 135.3 
180 13G.0 
liSTll3Q,8 
188137.5 
180 138. 2 
190 139.0 



till 139. 
102 140 
103 141 
104 I 11 
195 112 
100 MS, 
107 144 
10i*'l44 
1 00 145 
200 I 16 



20H147 
202 147 
2«3 148 

20 j 140 

205 149 
200 150 
207,151 
20H,152 
200 152 
2HU53 



Dep, 1 
123. 4 1 

124. i; 

124.8' 

125.5 

120.2 

120,9; 

127 

12S.2, 

128.0| 

120. o. 



13 J. 3i 

rso.oi 

131. G 
132 ,3| 
133. U, 
133.71 
I34.4j 
135.0 
135.7 
13G.4 



137.1 
L37.8 
(3H.4 
130. i 
130,8 
140,5 
141.2 
141.0 



0142.5 



143. a 



211 154 

212 155 
213155 
214 150 
215157 
2fG 15* 
2171158 
21 159 
210100 
22U \W, 

221 161 

222 102 

223 103 
221103 
225,101 
220, [05 
2271 100 

228;ims 

220 107 
230 tfi^ 



3; 143.0 
144.0 

8!l45.3| 
U5.0 1 



146. 0] 
147.3 
148. 1l| 
UH.7! 
2 ! 140.J| 
Ji!t.i0.0 



GIIS0.7 
4 151 A 
1 152.1 
8 152.8 
ft 153. 4. 
3 154. 1 1 ' 
154.8 
7ll55.fi 
5'l50.2] 
2150,0, 



Diatl Lat 



241 170.3104. 4 



J 



24si 177.0 



243 



177, 



244 178. 

245 170. 
240 170, 



217 
248 



ttso. 

181. 



210 IH2. 
250;i82. 



105.(1 
7 105.7 
5 100.4 
2 107.1 
107. S 
0, 108.5 
4 UiO.l 
1 1G0.S 
8 170,5 



2.il|itf3.6l7l,* 

2.12184.3 171,11 
253jlM5.ll 172.5 
254 1*5.8 173.2 
255,180.5 173,0 
250,187. 2 174,0 
257.188,0 175.3 
25*|l88.7 176,0 

2501180.4 176.0 
2G0H90.2 177-3 



201400, 
202191. 
203' 192- 
2G4H93. 
2IU 193, 
2GO;i94, 
207 1 95, 
2G8|l9C- 
2Gnll9G, 
27^(97, 



178.0 

178.7 
3 179.4 

1 180.0 

5 181,4 
3182.1 
IH2.8 

7 im.5 

5 1*4.1 



27119.V2 1S4.H 

272 108,0 185.5 

273 100,7 ISO. 2 
271.2U0.4 186.0 
275 201 .1 187*5 
270 201.0 188.2 
277J202.O 18S.0 
27N;203.3 189.6 
2 #0;2»4 ,0 190.3 
280 204 ,H 101.0 



2Hl r 2i*5, 
2S2.206 

2sa 207 . 

2* i , 
285 208, 

2H7 209 

288 210 

289 211 
290212. 



231,168 
232,100 
233 170 
234171 
235 171 
230 172 



23 
238 

241* 



Dist Dep. I Lilt* | Dia^ Dep. ' Ut. 



173 
174 
174 
175 



.0.157.5, 
.7;156.2, 
.4,138.0 
.1 159, Gi 
.9160.3 
.0 161 .0 
.3 161. 6| 
i 102.3, 
.8163, 0^ 
.5463.7 



203 
204 
205 



5 191,0 
2 102.3 
U 193.0 
7 193,7 
1 191.4 
2 105.1 
9 195.7 
6 190*4 
4 107.1 
1 107. 6 



291 212.8 10H.5 

292 21 3. 100.1 
211.3 | DO. 8 
215. 200. 5 
215.7201.2 

20G21fi.52DUO 
21T.2202.G 
208 217.0 203,2 
.7203.0 
.4JOM 



200 21 8. 



30<i 210, 



For 47 



Debtees, 



6Q 



TABLE II. 



44 Degrees. 



i 

2 

A 
4 

;> 

7 
h 
9 



11 
13 
13 
14 

I < 
10| 
1 

18 

HI 
20 



21 



26 
27 

as 
29 



31 

32 
sa 

34 

:w 

37 
38 
39 
40 



4] 

42 
41 
41 
45 
40 
47 
48 
49 



51 

52 
53 
54 
55 
50 



Lit. Oep 



00-7 
01.4 

oa,2 

01.6 
04.3 

05. 
05, 8 
00.9 
07.2 



00,7 
01.4 
u^, L 
02,8 
03*5 
01,2 
04.0 

06.3 

oo y 



0J,U 
08.0 
09.4 
10.1 

lo. sE 

11,5 
12.2 
I2.U 
13,7 

HA] 



07.0 
08.1 
00.0 
00,7 
10.4 
11,1 
11. b 

13-2 
13.9 



15. If 
15 .8 

10.51 
17,3. 
18.0 1 
18. 7! 
19. 4i 

20 11 
20. Oi 

21 fl 



14,0 
l.n3 
10. u 
10,7 
17.4 
18. 1 
1M.H 
10.5 
20.1 
20,8 



22 
23,0 

23,7 
21.5 

25,2 
25.9 
20.0 
27,:^ 
- . I 
28.8 



20. 
30.2 
30.9 
31 7 
32. I 
33,1 

3*. a 
34.5 

3fi.O 



21. .i 
22,2 
22,9 
23.0 
21.3 
25,0 
25,7 
211.4 
27.1 
27.8 



2> 

29 

29,0 

30.0 

31 3 

32,0 

32.0 

33.3 

31,0 

317 



31,4 
30,1 
30 8 
37,5 
38.2 

as. 11 

30 6 
40.3 
41.0 
41,7 



Dial 



01 
02 
03 
04 
05 
06 
67 
08 
00 
70 



71 
7a 

7 ! 

75 
n, 
77 
7> 
70 
HO 

82 
83 
84 
85 

to 

87 
88 
89 
1*,; 



01 

02 
93 
94 
O; 
90 
117 
98 
99 
100 

101 
102 
103 
104 
105 
100 
lot 
!i:s 
J in? 

no 



Dirt 'Pop. Lit. 



Ill 
112 
113 
114 
115 
110 
117 

119 

120 



43,0 
44.0 
45,3 
40.0 
40.8 
47.5 
48.2 
48.0 
49,0 
50,1 

5KI 

51,8 
52.5 
53.2 
54.0 
54.7 
55.4 
50.1 
50.8; 
S7.5 | 

58.3! 
59, Oj 
59,7| 
00,4! 
01. 1 1 
til. 9 

(ii.o 

03.3 
04.0 
04.7 



Dep. But L»t- Dep. ||Dift L»U | Dip. 



12 

43 

43. & 
44.5 
15.2 



4tMi 

40.1 
50.0 
SO, 7 
51.4 
52.1 
52,8 
53.5 
54.2 
54.0 
55.6 

50.3 
57.0 
57.7 
58.4 
59.0 
59.7 
00.4 
01,1 
01,8 
02.5 



Of, 
00 

Ui\ 

07 
OS 
w\\ 
WW 
70 
71,2 
71 9 



72,7 
73.4 
74.1 
7 J ,8 
75,5 
70.3 
77.0 
77.7 
78,4 
79.1 



79.8 
80,0 
81.3 
82.0 
82.7 
83,4 
81.2 
84.0 
85.0 
80.3 



03 P 2j 
03.0 
64. fl' 
05.3 
00.0 
00.7 
07,4 
OB. I 
08.8 
00.5 , 

70.2j 
70.0 
71,5{ 
72. fj 
72.9; 
73.0, 
1A.S 
75,0 
75.7 
70.4 



77.1 
77.8 
78.5 
71*. 2 
70.0' 
80.0' 
81.3 
H20 
82.7 
83.4 



7i? 



87.0 

87 

88.5 

89.3 

89.0 

00.0 

01.4 

02.1 

02,8 

03. 



91 

95 

05,7 
00.4 
07, 1 
07,8 
08.5 
00,3 
100,0 
100.7 



101 

102 
102.9 
103 
104 
105.0 
105.7 
48 100,5 
40 107.2 
■>!) H'7 M 



1U8.0 
1DO 
110. 
I I.U.S 
111,5 
112,2 
112 
113,7 
111.1 
115, 



115 
110 
117 
118.0 
118. 7 
110 
120 



m 120, 
121. 



122.3 



123.0 
123«7 
1*4 



125.9 
120.0 
127.3 
128,0 

79 L2^.S 

80 129,5 



9L 
91 . 

92 

<u. 

LU, 
in. 

95. 

05. 
DO 
97. 

97 , 

m, 

00, 
100, 
3 100, 
101 , 
102. 
102, 
103, 
li>4 



104, 
3 105, 

1 I Mil, 

107 
107, 
108, 
9 100, 
109, 
110 
111 

I'll. 
112, 



3 113 
113, 
114 
4J115< 
110. 



8 110 
117 



118 



118 
119 



4 120 
120 
121 
122 
123 
123 
124 
125 



181 
182 

183 
184 
185 
186 
18T 

189 
190 



191 
192 
103 
104 

m 

190 
107 
108 
199 
21 Ml 



201 
202 
203 
204i 
205 
206 
207, 
208 
209 
^10 

211 

212 
213 
214 
215 
210 
217 
218 
-19 
2211 



221 
222 
223 
254 
225 
220 
227 
228 
220 
230 



231 
232 
233 
234 
235 
230 
237 
23* 
230 
240 



3U.2 125,7 
30.9 126.4! 
31,6127.1 
32,*|l27,8 
33.1jl28,5 
33.8 129*3 



37.4 
18.1 



129,» 247 J 77, 7171 



14.5 

35.2130,6 
36.0 1*1.3 
30-7 132,0 



112.7 
133.4 



38.8134.1 

19.6 114.8 
40.3,135.5 

L| , ' 130,2 

41.7 136,8 
42.4 137,5 
43.1 118.2 
43.0118.9 

44.6139.6 
15.3 140,3 
46,0141 
40.7 141 
47.5*142.4 
48.2143,1 
48.9141.8 
49.61144,5 
150,3 145.2 
151. t 145.9 



51.8140 271 194 

147.3 ara l&4 



52.5 

53.3 148,0 
53 9 148.7 
54.7 140.4 

55.4 150.0 
60.1(150.7 
50.8151.4 
57.5|152 
58 



^ 1)2. 



59, 
59 

00 

0] 

01 

m 

W[i 
64 
64 
05 



11 1.> 3 



7 154 
4 
I 

9 150 
0157.0 
157.7 
4 

159.1 

159.8 



158 
7 
I 



00 

60.9 
67 

OR. 3 

00.0 

60,8 
70,5 
71 
71 

72.6. 



Dep. Lit 



.5 
2 

154,9 
155.6 

.3 



0101. 



5 

101,2 
.9 
102,0 
163.2 
103.0 
164.6 
2 165.3 
9 100. 
160,7 




Hi 1 77 .01170.9 



248 178.4 17* 

24*J 
250 



251 1&U.6 

252 181. 

253 182. 
2.V4 182. 
255 183. 
250 184. 



*59 186. 
260 187, 



278 200, 

279 200. 
* 280 201.4 



2 100.5 291 209 



LSO.fi 



261 KS7.7 

262 188. 

263 \m. 
2*>i }HU. 



270 l*M.2 



281 202. 

282 202. 

283 203, 
2*1 £01, 
285 205 . 
280 205 . 

200. 
188 Mf , 
289 207, 
2D0 208,. 



292 210, 

293 210, 



1.6 
1.2 201,9 
E. 9 205.0 



i.O 



208 214. 

209 215. 



4 207.0 



3"0 215.8 208.4 



200,3 



207,7 



For 46 Degrees. 



TABLE I J. 

Difference of Latitude and Departure for 45 Degrees. 



61 





Lat, 


Dep. 


Diat 


Ut. 


Dep. 1 1 


1 


00,7 


00.7 


61 


43,1; 


43 . 1 


1 


01.4 


01.4 


02 


43. 8 


43.fi 


3 


J. 1 


02.1 


63 


44.5 


44.5 


1 


02.8 


02.8 


64 


45.3 


45.3 


6 




03.5 


65 


io.o 


46.0 


g 


04.2 


04.2 


60 


46.7 


40,7, 


7 


04. U 


01. 9 


67 


47.4 


47.4 


8 


05.7 


05.7 


08 


is. 1 


48,1 





06.4 


06.4 


69 


48.8 


48.8 


10 


07 , 1 


07. 1 


70 


49.5 


49.5 


LI 


07,8 


07.8 


71 


56.2 


50.2 


1 2 


08.3 


08,5 


72 


50.9 


50.9 


13 


00.2 


09.2 


73 


51.6 


51. 0' 


14 


09.9 


09.9 


74 


52.3 


52.3 


16 


10.6 


10. 6 


75 


53.0 


53.0 


16 


11.3 


11.3 


70 


53,7 


53.7 


17 


12,0 


12.0 


77 


54.4 


54.4 


18 


12.7 


12.7 


78 


55.2 


55.2 


19 


13.4 


13.4 


79 


55.9 


65.9 


20 


14. 1 


14.1 


so 


56.6 


56.0 


21 


14.8 


14 ,8 


HI 


57.3 


57.3 


22 


15.0 


15.6 


82 


58.0 


58.0 


23 


10,3 


16.3 


83 


58.7 


tt.l 


24 


17,0 


17.0 


84 


59.4 


59.4 


25 


17,7 


17.7 


85 


60,1 


60.1 


m 


18.4 


18.4 


86 


60.8 


60.8, 


27 


19.1 


19.1 


87 


61.5 


61.5 


29 


1 1" m 


19,8 


HS 


62.2 


62.2, 


29 


20.5 


20.5 


89 


02.9 


02.9, 


30 


21 .2 


21.2 


90 


03.6 


03, 6, 


31 


21.9 


21.9 


91 


6473 


04. 3| 


32 


22,6 


22.6 


92 


65.1 


65. 1 


33 


2;t .3 


23.3 


93 


65,8 


65.8 


34 


24.0 


24.0 


94 


06,5 


60.5) 


if 


24.7 


21.7 


95 


07.2 


67.2 


30 


25.5 


25.5 


96 


07.9 


07.9 


37 


26.2 


20.2 


97 


68.0 


08.6 


3- 


20.9 


20.9 


98 


99.3 


69.3 


3a 


27.6 


27.6 


99 


70.0 


70.0 


40 


29.3 


28.3 


100 


70.7 


70.7 


41 


29.0 


29.0 


101 


71,4 




42 


29.7 


29.7 


102 


72.1 


72.1 


43 


30, 1 


30.4 


103 


72.8 


72,8 


44 


11*1 


31.1 


104 


73.5 


73.5 


45 


31,8 


3 1 , s 


105 


74.2 


74,2 


u 


32.5 


32.5 


106 


75.0 


75.0 


47 


33.2 


33.2 


107 


75.7 


75.7 


4« 


33.9 


33.9 


I OS 


70.4 


76.4 


4fl 


34.(i 


34.0 


io-i 


77.1 


77.1 


6(1 


35 .4 


35 .4 


1 in 

1 111 


1 f - P 


i * *o 


51 


36.1 


30,1 


in 


7k.; 


78.5 


fly 


30,8 


36.8 




70.2 


79.2 


6a 


37,5 


37.5 


113 


79. S 


70.9 


54 


38. 9 


38.2 


114 


ao.f 


80.6 


52 


38. ( 


38.9 


115 


81.3 


81.3 


5f 


1 39. f 


39. n 


11(1 


82. e 


82.0 


61 


40, a 


i 4o.a 


117 


82.7 


82.7 


to- 


l 41. C 


> 41 .0 


HI 


83.4 


83.4 


St 


P 41.1 


41.7 


ill 


84.1 


84.1 


m 


> 42,4 


I 42.4 


121 


sl< 


1 84.9 


Dim 


Dop. 


Lut. 




Dep. 


Lit. 



121 

122 
123 

124 
125 
126 
127 
128 
129 
130 



131 
132 
133 
134 
135 
136 
137 
13s 
139 
140 



141 



144 
145 
I U 
147 
148 



85.6 

86.3 

87. 

87,7 

88.4 

89 

89.8 

90.5 

91 .2 

91 .9 



99.7 



142 100, 

143 101. 



101 
102 

103 
103 
104 



I 19 1».>. 
150 100. 

m iuo. 

152107. 
153 108. 



154 
155 



108 
109 



50 Mo.3 



157 



111.0 



158111 
159112 
160 113 



161 



113.8 



162 1 14.5 



163 
161 
165 



166 117. 1 



167 



I Oh US. 



169 
170 



171 

172 

173 

17 1 

175 

176 

17 

178 

179 



. Dt«l 



115-3 
116. 
116.7 



118. 



119, 
120. 



120 
121 
122. 
123. 

tit, 

124 
125. 
125, 
126 



180 127 



85.6 
86.3 
87.0 
87,7 
88.4 
89. ll 
89. 8( 
90.5 
91.2 
91.9 



92.6 
93/3 
94.0 
94 . s 
95.5 
96.2 
96.9 
97.0 
98.3 
99.0 



Diftt Lmt. 



Dep. 

181 128.0128.0 

182 128.7 128.7 
183129.4129.4 
184 130.1 
185110,8 
186131.5 
187132.2 
188132.9 



99.7 
100.4 
101.1 
101.8 
102.5 
103.2 
103.0 
104.7 
105. 
106 .1 

106.8 
107.6 
108.2 
9(108.9 
109.6 
110.3 
111.0 
III. 7 
4 112.4 
113.1 



11.1.8 

114 
116 

116.0 
116 



117.4 



118.1 

8[U8.8 
119 
120.2 



.0 



120 
6121 
3 122.3 
123.0 
123 
1*4.4 
125.2 
9125.9 
1*1,0 
127.3 



130.1 
130.8 
131 
132.2 
132.9 
189133,6133,6 

190 134.3 134,31 

191 135.1 

192 135,8 

193 130.5 

194 137.2 
195137.9137.91 
196138.6 138. 6| 
197 139.3 
198140.0 
199|l40.7 



135.1' 

135.8, 
130.5 
137.2! 



Dim 



241 



170. 



242 171 

243 171 

244 I72.5|l72.5 



173.: 



.2173.2 
246 173.9173.9 
■ 7|l74.7 
248)175.4175.4 



245 



249 
250 



139.3 
140.0 
140.7 
2001 141 .4 1 41.4 
20l I 12.1 



202 1 12,8 
203143.5 

204 144.2 

205 J 145.0 
206|145.7 
207 I 10. L 
208147,1 
209147.8 
210 lis, 5 



211 
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.2 190.2 
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33 19 


34 8 
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03 7 07 7 



T 107 



7 15 7 



13 7 18 7 
167 21 
10 7 24 7 



43 6 45 
456 4 
47 B \\ 
40 6 51 
51 6 53 
53 6 56 
55 6 58 
67 7 06 
59 7 02 
017 05 



017 117 
(HJ7 111 
09,7 12 
117 15 
147 !g 
iffe 31 
19 7 24 
22 7 27 
25,7 36 
207 34 



22 7 27 7 
25 7 30 7 
28 7 33 7 
31 7 37 7 
35 7 417 
38 7 45 T 
42 7 407 
40 7 53 8 



7 52 8 

7 57 8 

5 02 3 
08 8 

8 14 8 
8 20 8 
8 27 s 

6 35 *3 
8 44 8 
8 53 



03 8 



60 8 08 8 



05 8 14 
118 20 8 
17 8 20 8 
24 8 313 
31 8 428 
388 509 
9 00 9 
9 10 



32 7 37 
35,7 41 
397 45 
45 7 40 
47 T 53 
517 56 
56 8 62 
00 8 08 
056 13 
11 [8 10 

16 6 25 
22 8 32 
20 8 
30 b 47 
44|g 55 
539 05 
02 9 16 
13 9 28 
250 12 



07 23 9 39,9 58 10 



6 48 
6 50 

6 

6 
1 
7 
7 
7 



6 50 



6 55 
G 57 



18 

ft 
*17 
02 

nn 

12 

17 

2:* 
21* 
36 
13 
SJ 
\}\\ 
00 
16 
32 
46 10 



U 10 

60 
2 



n2 



(in 

O'J 

05 

OS 

n 

13 
16 
ID 

22 
25 7 
7 



10 



10 2210 

1 10 50 12 



51 






g 
9 
hi 
M 10 
10 



1HI 
O.j 
Mi 
15 
21 
27 
II 
-tn 

n 

5 j 

04 9 
13 9 



7 06 7 H 



7 U'J 
7 12 
7 15 
7 18 
7 21 
7 24 
7 

7 31 

7 35 



11 
14 
In 
21 

■ 
28 
32 
35 
30 



53 7 
ftSl 8 
03 6 
67 8 



10 [o 



12 



52 12 
00 



26 tO 

53 12 
00 



27 9 
38] 9 
52 10 
08 10 
2710 
54 12 
00 



42 
Lti 
50 
55 
50 
01 
Oh 
1 I 
10 
25 
31 
37 
tl 
52 
00 
IH 
\fi 
2s 

40 

51 
no 

2s 
5 1 
00 



3H 7 
T 
7 
7 
I 



13 
47 
5! 

55 
m.i 

LI 

09 
15 
20 



43 37 



26 
32 
38 
45 
53 
01 

on 
1|| 
29 

n 



9 64 
10 10 
10 29 
10 55 
12 ur> 



51 3ti 

56 
00 
05 



43 
10 J3 



10 



21 4i 

J- 
33 4T 



55 



in 

50 
51 

3 

51 



42 55 



II, 57 



30 53 
56 59 
60 60 
61 
62 
03 
54 
»*;> 



TABLE X, 

SUN f S MEAN BIGHT ASCENSION. 



C7 



Dm j*. 



1 

1 
» 
4 

5 




7 
8 
9 
10 



Jon, 



b, in, 



k 

18 40 20 
IS 50 21 

18 54 21 
IB 59 21 

19 03 21 



19 OH 21 
19 12 21 
10 ]r;2l 
19 21 21 

L9 25 21 



Fab. Mar. 



58 22 
02 22 

102*2 
I 1 ^ i 



m. h. m. b, m, h. in. u 
48 42 2 33 4 35 40 
52 45 2 37 4 40 6 44 
50 49 2 40 4 44 48 
50 53 2 44 4 48 6 62 
03 50 2 48 4 $% 56 



lb 23 
22 23 
20 23 
30 23 
34 23 



19 29 21 
19 34 21 
19 38 21 
19 42 21 
19 47 2J_ 

3D 



is 

13 
14 

J5_ 

16 119 5] 

17 W 55 22 

18 20 00 22 

19 20 04 22 
JjO m 08 22 

SI |20 12 22 

22 20 17 22 

23 20 21 22 
21 '20 25 bf 
S& 20 29 22 



3*23 
42 23 
40 23 
5023 
54 23_ 

5823" 
0223 
05 23 
09 23 
1323 



April May June July 



00 2 
04 2 
07i 3 
ili 3 
15| 3 



18 3 
22 A 
26 3 
29 3 
33_| 9 

37 T 



52 4 50 



04 5 
08 



11 5 
15 5 
19 5 
23 5 

31 5 
a;, 5 
30 



1 00 
7 04 
7 09 
7 13 
7 17 



Aug, 



b. m* 
8 45 10 
S 4910 
8 52.10 

8 56>10 

9 00 10 



Sept. 



2Hl 
32! 



26 
27 
28 
2* 
30 



31 



1^ 3 S 22 
20 37 22 
20 42 22 
20 16 22 
j 20 50 

IS 54 



30 
40 
43 
46 

J* 

I 9 



13 2 

201 2 

23 2 

2 



oel 4 

14 I 

1H J 



03 6 
0? 6 



11 U 

6 



7 21 
7 25 
7 29 
7 33 
7 37 



9 04 10 
9 0811 
9 1211 
9 15 11 
1) 1911 



7 II 

7 45 
7 49 
7 53 
7 57 



8 01 

8 

a 

8 

8 17 



9 2311 
9 27 11 
9 31,11 
9 3411 
9^3RllJ_ 
9 42 ff 
9 4611 
9 4911 
9 5311 
9 57 11 




17 13 05 
20 13 09 
24 13 13 
2*13 ir; 
31 13 



15 
15 
l.j 
15 
2015 



05 10 
09 10 
1310 



3.1 13 21 IT, 

38 13 28 15 

42|l3 31 15 

13 35 15 

3 39 15 



4 31 



10 0011 

04 11 
08 12 
12 12 
19 15 |l2 

19j 8 21 10 1912 

23: 8 25 10 2312 

27 8 29 10 20 12 

31 8 33,10 3012 

35 8 37 10 33 12 



42 13 
4613 
49|l3 

5313 
56 13 



53 13 
56 13 
00 13 
04H3 

m m 

II 14 
1414 
lrtll4 
22|l4 
25 14 



43 15 
4G15 



II 



16 03 



02 16 
00,16 
09 16 
13 10 
IT 10 



05 17 13 
17 17 
17 21 
17 26 
17 30 



17 35 
17 39 
17 43 
38 17 48 
42 17 52 



46 17 57 
18 01 
18 06 
18 10 
18 15 



18 19 
18 23 
16 18 28 
2" ih :!2 
25 18 37 



I 8 41,10 37l 



U 21 



11 
12 
13 
14 

J5_ 
16 
17 
18 
19 
20 



21 

22 
23 
24 

2*} 

27 
28 
29 
30 



is 11 :t| 



TABLE XL— To correct the Mkah Refh action. 



App, 
Alt. 



add ndd add udd 



6 30 

7 

7 30 

8 9 

8 30 

9 
10 
U 
12 



Height of the Thermometer. 



28 V |3C V 44" 50* 



71* 

64 

58 

53 

IS 

15 

11 

3W 

36 
34 
32 
39 
98 
26 
23 



51 '32* 13 



2115 



29 
41 26 
24 
2i 
20 
19 



|g 
35 

;*2 

30 
2H 17 



2r> 

2:, 
19 
22 
20 

17 



56*61*72* no" 



13" 30 



sub sub tub sub 
61* 
27 41 i55 
24 37 50 
22 34 [45 
29 :, 1 Uo 
19 29 |38 
17 26 35 
15 24 33 



2X M 
22 29 
20 27 



12 19 26 

11 18 24 

10 16 !*22 

9 15 20 

9 13 is 



Iff: 



a 

14 

Hi 

18 

20 
22 
24 

26 
28 



»dd add add add 




30 
35 
40 
50 
60 
70 
80 
90 



Height of the Thermometer* 



2V 



16 
U 
19 
I] 

10 
g 

9 



s 
T 

1 

3 
2 
1 




36* 44 v 50* ;>0* 



13" 
12 
10 

9 
ft 
7 
7 



HeiEbtof the 



sub sub sub sub 



64* 72* 80 v 



n ff m* 



■ft.T«l.l|wj[W;»|iM ! ^_ 



14 

12 
11 
10 

9 
8 
7_ 

7 ' 

6 
5 

;t 
2 
i 

i 





m TABLE XII. 

For reducing the Time of the Moon's 



over the Meridian of 



Daily Variation of tbe Moon'a pawing the Meridian. 





40 m 41 m 

i 


44 m 


46 m 
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Ml 

50 ID 


52 m 54 m 56 m 

i I 
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m 
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1 
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1 
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1 


1 


1 


1 
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20 
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1 


1 


1 


1 


1 


1 


1 


1 


2 


2 


2 


2 
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40 


15 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


3 


3 


3 


1 i 


20 


2 


2 


2 


1 


i 


3 


3 


$ 


3 


3 


2 


3 


4 


4 


1 90 


25 


3 


3 


a 


• 


i 


3 


4 


4 


4 


4 


4 


4 


4 


5 


1 40 


30 


3 


3 


4 


4 


4 


1 


4 


4 


fi 


I 


5 


5 


5 


5 


9 | 


35 


4 


4 


4 


4 


5 


5 


5 


5 


5 





6 


6 


G 




2 20 


40 


4 


5 


5 


5 


1 


6 


6 





6 


6 


7 


7 


7 


7 


Si 40 


45 


5 


5 


5 


6 
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6 


7 


7 


I 


7 


8 


8 


8 


9 • 


50 


G 


€ 


6 


e 


7 


7 


7 


7 


8 


8 


8 


9 


9 


9 


3 20 


65 


6 





7 


7 


7 


S 


8 


8 


9 


9 





9 


10 


10 


3 49 


j 60 


T 


7 


7 


8 


9 


6 


9 


9 


9 


10 


10 


10 


11 


11 


4 9 


65 


7 


9 


8 


8 


9 


9 


9 


10 


10 


10 


11 


11 


12 


It 


4 90 


70 


8 


8 







9 


10 


10 


10 


11 


11 


12 


12 


12 


13 


4 40 


75 


a 





9 


10 


10 


10 


11 


11 


12 


12 


12 


13 


13 


14 


5 


80 








10 


10 


11 


11 


12 


12 


12 


13 


It 


14 


14 


15 


5 90 


1 Alt 





10 


lit 


1 1 




14 


12 


13 


13 


If 


14 


15 


15 


iff 


\ iii 
.j -JV 


1 90 


10 


10 


11 


11 


12 


12 


13 


13 


14 


14 


15 


15 


lo ; 


16 


6 


1 95 


11 


11 


12 


12 


13 


13 


14 


14 


15 


15 


16 


10 


17 


17 


6 20 


' 100 


11 


1* 


12 


13 


1* 


14 


14 




16 


16 


IT 


;it 


IS 


ia 


6 40 


105 


12 


12 


13 


13 


14 


14 


15 


16 


10 


17 


17 


18 


19 


19 


X 9 


110 


12 


13 


13 


14 


15 


15 


16 


16 


17 


18 


18 


19 


20 


20 


7 10 1 


115 


13 


13 


11 


15 


15 


16 


17 


17 


18 


19 


19 


20 


29 


21 


7 40 


120 


13 


14 


15 


15 


16 


17 


17 


18 


19 


19 


20 


21 


21 


22 


8 


125 


14 


15 


15 


16 


17 


17 


16 


19 


19 


20 


21 


22 


22 


23 


8 90 


130 


14 


15 


16 


17 


IT 


18 


10 


IW 


20 


21 


29 


22 


23 


24 


S 40 


13S 


15 


16 


16 


17 


18 


19 


19 


20 


21 


22 


22 


23 


24 


2r> 


9 


140 


16 


16 


17 


1* 


10 


19 


20 


21 


22 


23 


23 


24 


25 


2G 


9 20 


145 


16 


17 


18 


M> 


19 


20 


n 


22 


23 


23 


24 


25 


20 


27 


9 40 


150 


17 


17 


18 


Hi 


20 


21 


T2 


22 


23 


24 


25 


26 


27 


27 


10 


155 


IT 


18 


19 


20 


21 


22 


22 


23 


21 


25 


26 


27 


2* 


28 


10 20 


160 


18 


10 


£0 


20 


21 


22 


23 


24 


25 


26 


•27 


28 


28 


29 


10 40 
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10 


20 


21 


22 


23 


24 


25 


2G 


27 


27 


23 


29 


30 


11 
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20 


21 


22 


2* 


24 


25 


25 


26 


27 


28 


29 


30 


31 
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19 


20 


21 


22 


25 


24 


25 


26 


27 


28 


29 


30 


31 




11 49 
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20 


21 


22 


23 
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2G 


27 


28 


29 


30 


31 


32 


s 
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TABLE XIII. 69 

FOIt REDUCING LONGITUDE tNTO TIME, AND THE CONTRARY. 



Q 


h. m. 




h. m. 


a 


h. m. 










I— ° 


h. m. 


t 


m. a. 


i 


in* ■« 


f 


m. 6 4 




IB. fi. 


r 




* 


m. b. 


m 


a. t. 


9 


1. t 


* 


i. t. 





1. t 


# 


», t 


* 


I. t. 


1 




* 1 


4 d 

£ 4 


131 


4 4 


01 


4 




g 4 


i \ i 
ga i 


i lit i 


2 




32 


9 h 


A9 


4 8 


f»9 


6 8 


122 


8 8 




10 H 




V mm 


31 






1 19 
4 I** 


93 




1*23 


A 19 


1 13 


1A 19 


4 


Q If} 


34 


2 10 


64 


4 10 


04 


16 


124 


H 16 


154 


10 10 


■ 


20 


35 


2 20 


05 


4 20 


05 


6 20 


125 


H 2D 


155 


10 HO 


6 


o q i 


30 


£ - 1 


00 


■i « 1 


06 


A 9d 


120 


8 24 


15G 


1 II - ' t 
I U £-* 


7 


O 9H 
V SCO 


ST 


— — 7) 


07 


A 9R 

4 iO 


97 


A 9H 


197 


8 28 


1 AT 

it* i 




g 




38 


9 3«i 


on 


1 19 


OH 




128 


8 32 


1 58 


l fi 


9 


3G 


39 


2 36 


60 


4 36 


90 


6 30 


120 


8 30 


159 


10 36 


10 


40 


40 


2 40 


70 


4 40 


100 


40 


130 


8 40 


100 


10 40 


II 


O dl 


1 1 


9 Ad 
» 44 


■? i 


J AA 
4 4-i 


101 


44 


IS 1 


8 44 


ifil 


in t j 

IV 44 


19 


a ift 

ti 40 




* 4© 


79 


4 48 


109 


fi is 


132 


8 48 


Ifl9 


tO m 


ia 
i ^ 


v 031 


if 


9 19 


73 

I M 


d A9 


103 


fi A9 




fl £9 




1 If 3 j 






ii 

1 4 


■ J C*: 
2 ■ 1 « I 


7i 
|4 


d AA 


I rid 

1 11-4 


Q VI) 


] Sd 


u -ii 
O i>V 




IA <il 


15 


1 A 
1 V 


d£ 


3 


it* 


5 


105 


7 


135 





165 


11 A 


iti 


1 1 


dA 


3 A 

• * 


1 u 


A J 


106 


T d 


ISA 

10'' 


n d 


i fifi 


11 4 


17 


1 8 


47 


1 8 


T7 


5 8 


107 


7 8 


137 


8 


|Ui 


11 R 
11 Q 


18 


1 12 


49 


3 12 


78 


5 12 


108 


7 12 


118 


9 12 




11 1 £ 


10 


1 16 


40 


3 16 


79 


5 16 


100 


7 16 


130 


16 


160 


1 1 16 


20 


1 20 


so 


3 20 


80 


5 20 


110 


7 20 


140 


9 20 


170 


11 20 


21 


1 24 


51 


1 24 


81 


5 24 


ill 


7 24 


1 141 


9 24 


171 


11 24 


22 


I 28 


52 


3 28 




$ 28 


112 


7 28 


! 142 


28 


172 


11 28 


S3 


1 u 


53 


3 32 


83 


5 32 


113 


7 32 


143 


32 


173 


11 32 


S4 


1 36 


54 


3 30 


84 


so 


114 


7 30 


Ml 


36 


174 


11 30 1 


1 ** 


1 40 


55 


3 40 


85 


5 40 


115 


7 40 


145 





175 


U 40 




1 44 


50 


3 44 


HO 


5 44 


116 


7 44 


140 


9 44 


170 


tl 44 ; 




1 43 


57 


3 18 


87 


5 48 


117 


7 48 


147 


9 is 


177 


11 48 


28 


1 a* 


58 


3 12 


88 


5 52 


118 


7 52 


1 is 


9 52 


178 


II 52 


29 


I 66 


50 


3 56 


80 


5 50 


110 


7 50 


140 


9 56 


179 


11 56 


K) 


2 


4S0 


4 


00 


6 


120 


8 


150 


10 


180 


12 



TABLE XIV. 

FOR FINDING THE DISTANCE OF TERRESTRIAL OBJECTS AT SEA. 













- « 








5 « 




.9 d 


** * 
M S 


g . 


n 


£ s 


j a 


i rz 
II 


}i I 


a e 


* - 


in 


* - 

sc.3 


- a 
o e 




"SB 


g 

».a 


o i 


1 


1.15 


"" 25 


5.74* 


49 


8.0 


180 


15.4 


420 


23.5 


820 


32.9 


2500 


57.4 


2 


1.62 


26 


5. 80' 


50 


8.1 


190 


15,8 


430 


23.8 


840 


33.3 


2600 


58.0 


2 


1.90 


27 


5.97 


55 


8.5 




16,2 


440 


241 


860 


33.7 


2700 


59.7 


4 


2.30 


28 


6.08 


60 


8.9 


2HI 


16.6 


450 


24.4 


880 


34.1 


2S00 


60,8 


5 


2.57 


29 


6,18 


65 


93 


220 


17.0 


460 


24.6 


900 


34.5 


2900 


61.8 





2.81 


80 


6. so! 


70 


9.6 


230 


17*4 


470 


24.9 


920 


34.8 


3000 


63,0 


7 


ii 01 


31 


6.40j 


75 


9.9 


240 


17.8 


480 


25.2 


940 


34.1 


3100 


64.0 


8 


3.25 


32 


6.50 


80 


10.3 


250 


18.2 


490 


25,4 


9U0 


35.6 


3200 


1.5.0 


9 


1.45 


33 


O.tiO 


85 


10.6 


260 


18.5 


500 


ii5.7 


Tl80~ 


36. 


3300 


6B.6 


10 


3.63 


34 


6.70 


90 


10.9 


270 


18.9 


520 


26.2 


1 006 


36.3 


3400 


1,7.0 


11 


3.81 


35 


6.80 


95 


11.2 


280 


19.2 


540 


26.7 


1 1 00 


38.1 


3500 


08.0 


12 




30 


6.90 


100 


11.5 




19.6 


500 


27.2 


1200 


39.8 


3600 


ri9.o 


13 


4.14 


37 


6.99 


105 


11.8 


300 


10.9 


560 


27.7 


1300 


41.4 


3700 


as . 


14 


4.30 


36 


7.09 


no 


12.1 


310 


20.2 


f,00 


28.1 


1400 


13.0 


3800 


70.0 


15 


J.45 


30 


7.17 


115 


12.3 


320 


20.6 


620 


2H.C 


1300 


41.5 


3900 


71.7 




4.00 


40 


7.27 


120 


12.6 


330 


20.9 


640 


20.1 


um\ 


16.0 


4000 


727 


f 


4.73 


41 


7.36 


125 


12.& 


340 


21.2 


660 


29.5 


1700 


47,3 


4190 


73.6 




is; 


42 


7,44 


130 


13.1 


350 


21.5 


680 


30. U 


1800 


48.7 


42(10 


74.4 


I 19 


5.01 


43 


7.54 


135 


13.3 


360 


21. H 


700 


30.4 


1900 


50.1 


4300 


75.4 


1 20 


5.14 


44 


7.62 


140 


13,0 


370 




720 


30.8 


2000 


51.4 


4400 


76,2 


1 21 


5.20 


45 


7.70 


145 


13.8 


380 


22.4 


740 


31.2 


2100 


52.6 


4500 


77.0 


y 22 


5 . 3*i 


1 46 


|7.79 


150 


14.1 


390 


22.7 


760 


31.7 


2200 


53.9 


4700 


7S.H 


23 


5,51 


47 


|7.88 


160 


(4.5 


400 


23,0 


780 


32.1 


2300 


55.1 


5000 


81.2 


1 21 


5.62 


1 48 


7,W 


170 


15.0 


410 


23.3 


SOU 


132.5 


2400 


56.2 


1 mile 


835 



70 TABLE XV. 

For reducing the sun's declination to any given Meridian, and to any 
Time under that Meridian. 



WhenSun'adec f add inW.lon. ) Add aft. noon. 
ia increasing. \ nub, in K.lon. y Sub.bef.noon 



WbenSun'sdac 
ia decreasing, 



tab. inW Ion. ] 
add inlE, Ion. i 



MUM 

Add baf. aoai 



{ 



Long 



I I 0° 
S 
6 


ia 

15 
18 
21 
24 
27 
30 



33 
36 
19 
42 

45 
48 
51 
54 
57 
60 



sun's declination. 



W I 2 W 



0' 0* 
12 



0" 
12 
24 
35 
47 
58 
1 10 
1 22 
1 33 
1 44 
1 56 



6 W 



0« 
11 
23 
34 
46 
57 

21 
1 32 
1 45 
1 54 



2 ti 
2 17 
2 29 



0* 0* 
11 



23 
34 

45 
56 
7 

18 
1 29 
1 41 
1 51 



9 tf 



10° 



0' 0* 
II 



2 3 
2 14 
2 25 
2 36 
2 47 

2 59 

3 10 
3 21 
3 32 
3 43! 



2 1 
2 12 
2 23 
2 34 
2 44 

2 55 

3 
3 17 
3 28 
3 39 







1 
1 
1 
1 
1 

f 59 
2 10 
2 20 
2 31 
2 41 

2 52 

3 3 
3 14 
3 25 
3 35 



11" 



12" 13 



0* 
10 
20 
31 
41 

51 

1 1 
1 12 
1 22 
1 32 
1 43 



1 53 

2 3 
2 14 
2 24 
2 34 
2 44 

2 55 

3 5 
3 15 
3 25 



10 
20 
30 

40 
50 

9 

1 19 
1 29 
1 39 



1 49 

1 59 

2 9 
2 19 
2 29 
2 39 
2 49 

2 59 

3 9 
3 19 



14" | 15" 



C 0' 

18 
28 
O 38 
48 

68 

1 7 
1 17 
1 27 
1 36 



1 46 

1 66 

2 6 
2 16 
2 24 
2 84 
2 44 

2 68 

3 8 
3 IS 



0' 
O 

O 18 
27 
O 87 

O 46 

56 
1 

1 14 
1 28 
1 32 



O^Obfca 
t 12 
t 81 
t 36 

48 

1 
1 12 
1 84 
1 M 

1 48 

2 80 



42 
61 



1 
1 
2 

2 10 
2 19 
2 28 
2 88 
2 47 
2 50 
8 6 



ThMfr 

Nc 



2 12 
2 24 
2 36 

2 48 

3 6 
8 12 
3 24 

3 36 
8 48 

4 6 



03 



72 
75 
78 
81 
84 
87 
90 



3 35 
3 46 

3 56 

4 6 
4 16 
4 27 
4 37 
4 47 

4 58 

5 8 



8 22 
3 32 
42 
61 
1 
11 
20 
30 
40 



4 49 



3 14 
3 
8 32 
8 41 
8 61 

4 
4 
4 18 
4 27 
4 37 



4 12 
4 24 
4 88 

4 48 
6 6 

5 12 

6 84 
6 88 

5 48 

6 6 



93 

96 
99 
102 
105 
108 
111 
114 
117 
120 



123 
120 
129 
132 
135 
138 
141 
144 
147 
150 



5 
6 17 
6 28 
6 40 
6 52 



8 3 
8 14 
8 26 
8 38 

8 50 

9 1 
9 13 
9 25 
9 37 
9 48 



6 4 
6 15 
6 27 
6 39 
6 51 
2 
14 
26 
37 
49 



6 
6 12 
6 23 
6 35 

6 46 

6 58 

7 10 
7 22 
7 33 
7 44 



8 1 
8 13 
8 24 
8 36 
8 48 

8 59 

9 11 
9 23 
9 35 
9 45 



7 56 

8 8 
8 20 
8 31 
8 42 

8 54 

9 6 
9 18 
9 29 
9 40 



7 49 

8 
8 11 
8 22 
8 33 
8 45 

8 57 

9 8 
9 19 
9 30 



5 40 

5 57 

6 8 
6 19 
6 30 
6 41 

6 52 

7 3 
7 14 
7 25 



7 37 
7 48 

7 59 

8 10 
8 21 
8 33 
8 44 

8 55 

9 6 
9 17 



5 41 

5 62 

6 3 
6 14 
6 24 
6 35 
6 46 

6 57 

7 8 
7 18 



7 29 
7 40 

7 51 

8 2 
8 13 
8 24 
8 35 
8 46 

8 57 

9 8 



5 34 

5 45 

5 56 

6 7 
6 17 
6 28 
6 39; 

6 50, 

7 1 

7_1\\ 

7 22 
7 33 

7 43 

8 54 
8 4 
8 15 
8 26 
8 37 
8 48 
8 58 



5 18 
5 28 

5 39 

6 49 

5 59 

6 9 
6 20 
6 30 
6 40 
6 51 



6 39 



4 46 

4 65 
6 6 

5 14 

6 23 
5 32 
5 42 

5 61 

6 1 
6 10 



6 12 
6 24 
6 38 

6 48 

7 8 
7 13 
7 24 
7 36 

7 48 

8 



8 15 
8 26 
8 36 
8 47 



1 
II 
22 
32 
42 
52 
3 
13 
8 23 
8 33 



6 49 

6 59 

7 9 



8 18 



6 35 
6 44 

6 54 

7 4 
13 
23 
33 
42 
62 

2 



6 19 
6 28 
6 87 
6 46 
56 
6 
14 
23 
32 



8 12 
8 24 
8 86 

8 48 

9 
9 12 
9 24 
9 36 
9 48 



42 10 



153 
156 
159 
162 
165 
168 
171 
174 
177 
180 



9 
1210 
2410 



57 



10 
10 
10 
10 
10 
10 
11 

11 23|11 2011 
11 - J 
11 4611 4311 



3610 
4710 
5910 
1111 



910 
21 10 
33 10 
4410 
5610 

811 



1010 
27 10 
3810 
5010 
210 
14 11 
25 11 
37 It 



1610 
2710 
3910 
51 10 
310 
14 10 
25 11 



1210 
2410 
35 10 
4610 
5710 
0810 



1410 
25|10 
3610 
47110 
58110 



14 10 



25 



10 



3610 
46 10 



8 43 

8 54 

9 4 
9 14 
9 24 
9 35 
9 45 
9 55 

2110 6 
32 10 16 



8 28 
8 38 
8 48 

8 58 

9 8 
9 18 
9 28 
9 38 
9 48 
9 58 



8 12 
8 21 
8 31 
8 41 

8 60 

9 
9 10 
9 19 
9 29 
9 38 



7 61 



10 12 



8 010 24 
8 10 10 36 
8 19 10 48 
8 2811 



8 38 11 
8 47 
8 57 



12 
11 24 
11 36 



61 1 1 48 
15 12 6 



TABLE XV- 71 
For reducing the sun's declination to any given Meridian, and to any 
Time under that Meridian - 



V\ lirtiSun'ddec. ^ mid in W. kn. i Add ut'Mioon. 
in increasing, i subjn E.lon. 5 Sub. be L noon. 



WjienSuu'sdec j atib.iDVV .1on ^ Suh. aft. noon. 
U decreasing, } add in E.lon. \ Add bet noon- 



Low. 



*vn 6 n&eu NATJOH. 



0' 0*10' 0flP 0", 
do 80 80 
180 16 10 
27i0 240 34 



19° lffw iao |2o«3o'| 2i o l2i«30' 



o H o"i if 9w o' o*1 

7 1 70 G 



a 36 
44 
530 



41 39 35 
49 40 42 
1 2|0 57 64 
1 b\i 2 

10 
IS 



l 2o|i nil 

1 281 23 I 



13 12 

20 IB 



5 2 S~, 2 43 2 29 



14 9 



32 $1 
t 233 US 592 43 
3 323 10 3 7 2 50 
3 403 283 152 58 
3 49^ 30 3 22 3 

3 58 3 44 3 30 3 

4 7 3 52 3 M '$ 1* 
4 104 1 3 403 26 
4 254 103 54 3 34 



34 4 

43 4 

04 



35 5 
53 5 



S20 31 2* 27 25 
340 32 
400 38 
47 44 

540 SO 

1 1 57 
1 S I 

ruriol 

l 21 l 16 
1 22 

i 35i 29 

1 42 j 3(i 
1 46 1 42 

1 55 1 48 

2 2 1 54 
2 02 1 
2 102 H 



1 57 1 tl 1 25 1 18 
1 4611 39 1 33 

1 55 1 47 1 41 

2 4 1 5G1 49 I 
2 I2l2 fi t 57 
2 21 2 13 2 4 
2 30{2 21 12 12 2 
2 392 29j2 20 
2 48 2 38|2 28 2 15 
2 562 47 2 30 2 23 



2 30l 



2 5 42 5 
115 505 
19 5 58 5 
280 05 
36 15 5 
456 235 
54 6 316 

3 39 ! 6 
120 486 
21 57 6 



J 3 41 
9 3 48 
17 3 55 
25 4 2 
33 4 9 
40 1 16 
4h-l 23 
56 4 30 
4 4 38 
124 40 



W 0* 

60 5 

up 10 

IT 

23 

29[0 27 

35j0 32 

1 1 u :ts 

47 44 

53 50 
9 59 55 



0' 0" 0' 
50 4 
9 H 
14 12 
190 10 
24 21 
20 25 



22* I 22O30 '. 23° [ 23"I5 



0"0 + 0>' 0*10 0* 
9 30 
6 
9 109 
14 



180 120 00 
210 14 10 
34 20l 24 '0 17 12 



1 28 1 22 
I 33 1 27 
1 39 1 32 



2 22 2 14 
2 29 2 20 
2 30'2 26 
2 412 33 
2 50 ! 2 40 

2 66 2 \ti 

3 3 2 52 
3 102 58 
3 17 
3 24 3 



3 ;w ,i is 

3 37 3 24 

3 44 3 30 

3 51 3 37 



11 



4 384 
4 454 

4 52 4 
I 59 L 

5 1 
5 1 2 I 

5 19,5 

6 26;5 
5 33 5 
5 40 5 



L 15 



I 521 44 
1 50 1 40 



I 3h 



2 41 54 
2 10 1 50 
2 162 4 
2 21 1 [U 
2 27 2 \U 
2 332 21 
2 30 2 20 
2 45 2 32 
2 52 2 38 
2 59 2 44 



3 4 2 40 
3 9 2 54 
3 15 2 50 
3 21 3 
3 27 3 11 
3 33 3 16 
3 393 21 
3 463 27 
3 523 33 
3 59 3 30 



4 3 44 

10 3 40 
16 3 54 
22 3 59 
28 4 
344 10 
40 4 15 
46 4 21 
52 4 27 
58 4 33 



39 34 
44 39 
49 13 



1 531 38 
I 5h ! 12 



2 18 I 50 
2 23 2 1 
2 28 2 \l 



2 32 2 
2 37 2 
2 12 2 
2 47 2 
2 52 2 

2 57 2 

3 22 
3 72 
3 12 2 
3 17 2 



3 22 2 
3 27 3 
3 32 3 
3 37 3 

3 42 3 
3 47 

3 52|3 
S 57 3 

4 23 
4 73 



28 19 14 
32 2210 1*0 

ag o 250 n;o 
Bi 27 

42 30 20 
460 32 22 
50 34 24 
540 36 25 
8 57 39 27 jo 9 
1 
1 

7|0 47 32 



42 29 
3]ft 44|o 30jo 



110 49 34 



14 51 



17 54 9 3 
21 56 9 30 
25 599 40 9 



1 201 

1 321 

1 35 1 

i 391 



I 431 11 9 490 
I 47 1 II 50 



1 501 
I 53 1 
I 57 I 



2 201 
2 23 1 



I 35 



Hi 



261 41 1 
29 1 44 I 
S3 1 Ifi I 
1 40 1 
1 51 I 
43 t 54 1 
46[l 561 
I 59 1 
1 1 



1 luiefr 







10 420 
4 440 
00 45 
9 47 



52 



mo 54 
55 
57 
50 
00 
20 
40 
5 
70 



2 50 
2 512 

2 582 



10 9 
290 
220 
21 



5 6 37 

136 45 

216 53 6 

297 10 

3» 7 9 8 

46 7 16 6 

54 7 24 6 

3 7 32 6 

12|7 40 7 

21 V 48 T 



465 
53 5 32 

5 38 

7 ! 5 45 
1415 52 
20 '5 58 
270 4 
34:6 10 
416 17 , 
4S 6 24 5 



4 11 

4 163 
4 21 

4 263 



3 



IS 



25 9 



30 9 
32 O 

34 

35 
37 

39 

40 



12 



72 



TABLE XVI. 



To reduce the sux's right ascension to any given Meridian, and to 
I £i?b in iT \ l une under that Meridian. J jn. j 





1 












IVSIS RIGHT A«Ct3*ft6W, 




1 . •■ ' r i 'j . 


Uh. 


lh. 


ok 


lh. 


4h. < 


:»b. 


Oh. 


1 7h. 


8b. 




in. a 


m. » 


m H. 


m. », 


m 


• 




m 


«, 


m 


a. 


m. s. 











il 





a 








I) 





o 


II 


o 


00 


3 




2 


(« 


s 


« 


2 





2 


2 





2 





2 


2 





<> 


1 





4 


4 


4 





4 


4 





1 





4 4 


9 

















o 




















6 


o 


12 





7 


1 


T 


1 


8 





8 


8 


o 


h 


u 


8 


H 


15 





B 


1 








10 







o lit 


<> 


10 


10 


10 


18 


1 


11 


B 


1] 


11 


12 





12 12 


IJ 


IS 


12 


ft 12 


21 


p 


IB 





IB 


e 13 


14 





14 14 


14 


14 


14 


24 


<1 


U 


n 


u 


15 


15 





hi 


11 10 


o 


17 





Hi 


10 


27 





lo 


g 


Hi 


ri i ■ 


17 


"3 


18 


18 


o 


19 


II 


18 


18 







lh 





18 


fl 1*1 
V III 


10 


20 


21 


o 21 


21 


20 


II 





20 


• 


20 


21 


21 


22 


2:3 


23 23 




30 


11 


22 


<> 22 


u 22 


21 


21 


25 


25, 25 


o 21 


59 


24 


24 


24 


25 


26 


27 


27 


27 


26 


12 


25 


o M 


II 20 


27 


2* 


20 


s 


20 


20 


28 


45 


27 


27 


28 


20 


M> 


31 


31 





Bl 


30 


48 


20 


2<J 


30 


31 


32 


33 


33 


33 


32 


51 


Bl 


SI 


32 


33 


34 


35 


35 





3:1 


34 


54 


o H 


33 


34 


u 35 


s 


M 


I 37 


37 


37 


30 


Of 





35 


35 


, i 

v <K> 


U 37 


38 


3D 


30 


s 


31 


38 


1-11 


so 


36 




39| 40 


4] 


42 


41 


10 


03 


l* 


3* 


18 


SO 


41 


42 


43 


o 


14 


43 


u m 


06 


40 


40 


41 


43 


44 


\', 





40 


45 


1 1 


60 


42 


42 


43 


45 


40 


47 


B 


48 





17 


40 


72 


44 


14 


45 


40 


48 


40 





50 40 


48 


75 


4ft 





Hi 


47 


48 





|Q 


51 





52 


51 


50 


79 


47 


17 


40 


50 


52 


54 





14 


53 


52 


81 


40 


40 


50 


|| 


54 


50 





50 


55 


54 


84 


51 


51 


52 


54 


50 


58 


B 


5h 


58 


50 


87 


53 


53 


V 04 


56 


58 


1 B 


1 





I 


B 


58 


oo 


54 


55 


50 


58 


\ 





1 2 


1 2 


1 


2 


1 


03 







50 


58 


1 


1 


2 


1 4 

* * 


li 


i 


4 


1 9 
■ Z 


06 


5* 


58 


1 


t 2 


i 


4 


1 6 


1 





1 


a 


1 J 


TO 


\ 




1 


I 


1 2 


t 4 


1 


6 


1 8 


1 


11 


1 


8 


t 


102 


1 




1 


2 


1 3 


1 


1 


8 


1 10 


1 


11 


1 


10 


1 8 


105 


1 


i 


1 


I 


1 5 


1 8 


I 


10 


1 IS 


1 


13 




12 


1 10 


108 


I 


5 


1 


3 


I T 


1 10 


1 


12 


1 14 


1 


15 


1 


11 


1 12 


111 


I 


7 


1 


7 


1 


1 12 


1 


1 1 


1 16 


L 


17 


1 


ia 


1 11 


114 


J 





1 


B 


1 11 


1 14 


1 


io 


1 18 


I 


10 


1 


is 


1 16 


f IT 


1 


11 


1 


11 


i t * 
1 13 


t 10 


1 


*8 


1 20 


1 


21 


1 


20 


1 18 




I 


13 


I 


IS 


l l - 

1 15 


1 IT 


1 


20 


1 22 


1 


23 


I 


22 




123 


1 


1 1 


1 


IB 


1 17 


1 10 


1 


22 


1 2ft 


1 


Si 


1 


24 


1 22 


120 


1 


Hi 


I 


Hi 


1 18 


1 21 


1 


24 


1 27 


I 


27 


I 


20 


1 24 


! 20 


1 


18 


I 


1H 


1 20 


I 23 


1 


20 


1 20 


1 


m 


I 


28 


1 26 


152 


1 


20 


1 


20 


1 22 


1 25 


1 


2K 


I 31 


1 


31 


1 


30 


1 2H 


135 


1 


22 


1 


22 


1 24 


1 27 




tt 


1 33 


I 


34 


1 


IS 


1 30 


13S 


1 


24 


1 


21 


1 20 


1 29 


1 


as 


1 35 


1 


B6 


1 


115 


1 32 


141 ! 


1 


20 


1 


21! 


1 28 


1 31 




34 


1 37 


1 


3s 


1 


37 


1 3 1 


114 , 


! 


27 


1 


27 


I 3D 


t 33 


: 


so 


1 30 


1 


40 


1 


M 


1 30 


14T 


i 


20 


1 


so 


1 32 


1 35 


i 


3* 


1 41 


1 


42 


1 


41 


1 38 


ISO 


i 


31 


1 


3r 


1 33 


1 37 


i 


40 


1 4B 


1 


14 


1 


13 


1 40 


133 


i 


33 


1 


11 


1 35 


1 80 


i 


42 


1 45 


1 40 


1 


45 


1 42 


156 


i 


34 


1 


IB 


1 37 


1 41 


i 


44 


1 47 


J 


48 


1 


47 


1 44 


150 


L 


M 


1 


37 


1 30 


1 43 




4*; 


1 40 


1 


50 


I 


10 


1 46 


162 


1 


3s 


1 


3h 


1 41 


1 45 


! 


4H 


1 51 


'l 


52 


1 


51 


I 48 


105 


1 


40 


1 


40 


1 43 


1 46 


i 


50 


1 53 


I 


51 


I 


53 


1 50 


168 


1 


12 


1 


M 


1 45 


1 48 


1 52 1 55 


1 


56 


1 


55 


1 52 


171 


I 


4 1 


1 


n 


1 i'i 


I 50 


1 


.u 


I 57 


1 


50 


1 


57 


1 54 


174 


1 


il 


1 


i*; 


1 48 


1 52 




57 


2 


2 




J 


50 


1 50 


177 


1 


47 


I 


4* 


1 50 


1 54 


1 


Bf 


2 2 


2 


3 


2 


1 


1 58 


180 


1 


10 


1 


4u 


1 52 


1 56 


s 


1 


2 4 


2 


B 


2 


3 


2 



9 


2 
4 
6 
7 
B 
II 
U 
15 
17 
is 



21 

23 
25 
27 
29 
31 
33 
35 
36) 
38 



20 
22 
21 
20 
2N 
30 
32 
33 
35 
37 



441 
40 
48 
50 
52 1 
54 
56 
58 



30 

1 41 
42 
44 
40 
48 
50 
52 
54 
55 



u 

2 

S 1 



1 11 
1 131 
1 15 

1 17 



O 57 
50 
1 



1 lo 
1 21 
1 23 
1 25 
I 20 
I 28 
1 30 
1 32 
1 34 

1 31. 



1 10 

1 18 
1 10 
1 21 
1 23 
1 25 
1 27 
1 20 
I 31 
1 32 



1 38 
1 40 
1 42 

1 44 
I 40 
1 48 
1 40 
1 61 
1 53 
1 55 



1 31 

1 30 
1 18 
1 40 
1 42 
I 44 
1 45 
1 47 
1 49 
1 51 



lib 



O II 
13 

s n 

o 10 
n 18 




23 
25 
27 
29 
31 
32 
34 
30 



hi 

12 
24 
30 

48 

1 
I 12 
1 24 
1 26 

1 49 
S O 

2 12 
2 24 
2 30 

2 48 
3 

3 12 
3 24 
3 30 



50 
58 

50 

1 1 



1 

I 
I 

1 

1 10 
1 1* 



1 14 
1 10 
1 18 
1 10 

i si 

1 23 
I 25 
I 27 
1 28 
I 30 



1 32 
1 34 
1 3fi 
1 37 
1 39 
1 41 
1 43 
1 45 
1 40 
1 48 



4 24 

1 30 

4 48 
A 

5 12 
5 24 
5 16 

5 |K 

6 

6 IS 
24 
G 36 

6 48 

7 
7 IS 
7 24 
7 36 

7 48 

8 



8 12 
8 24 
8 30 

8 48 

12 

9 24 
26 
9 48 

10 



10 12 
10 24 
10 30 

10 48 

11 a 

11 12 

11 24 

II 30 

11 48 

12 



TABLE XVI. 73 

To reduce the acy's right ascknsiox to any given Meridian, and to any 
f <" w* l Time under that Meridian. { aha -ft mm } 

l Sub* in lunx * j Sub. brt pom, J 



Long. 




























Tim a 


12h. 


Ufa. 


Hh, 


I5h. 




17h. 




I9h, i20h. 




22b, 


23h. 


fr, Noon* 


u 


in 


e 


m 




m. a. 


m. 


EH. 




in ri 


in 


ii 


U\ 


s. 


m. ft. 


IN 




m. i. 


]]] 


s. 


h* m. 
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TABLE XVII. 



Logarithmic sines, tangents, and secants, to every Point 
and Quarter Point of the Compass. 



Points. 


Sine. 


Co-sine. 


Tangent. Co-tang. 


Secant 


Co-sec. 


Points. 


V 

o i 
o 4 
o i 


.0000000 
8.690796 
8.991302 
9.166520 


10.000000 
9.999477 
9.997904 
9.995274 


0.000000 Infinite. 
8.691319 11.308681 
9.993398 11.000602 
9.171247 10.828753 


10.000000 Infinite. 
10.000523 11.300204 
10.002090 11.008698 
10.00472G 10.833480 


8 

H 


: i 

1 t 


9.29023G 
9.385571 
9.402824 
9.527488 


9.991574 
9.98678G 
9.980885 
9.973841 


9.298662 ,10.701338 
9.398785 |l0. 001215 
9.481939 10.618061 
9.563647 |l0. 446353 


10.008426 
10.013214 
10.019115 
10.026159 


10.709764 
10.614429 
10.537176 
10.472512 


7 

n 


2 

1 1 


9.582840 
9.030992 
9.073387 
9.711050 


9.965G15 
9.9561G3 
9.915430 
9.933350 


9.G17224 |10. 382776 
9.674829 ,10.325171 
9.727957 10.272043 
9.777700 10.222300 


10.034385 
10.043837 
10.054570 
10.066650 


10.417160 
10.360008 
10.326613 
10.288950 


* i 
8 \ 

M 
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s | 
3 { 

3 % 


9.744739 
9.775027 
9.802359 
9.827084 


9.919840 
9.904828 
9.888185 
9.869790 


9.824893 10.175107 |10. 080154 
9.870199 10.129801 10.095172 
9.914173 10.085827 10.111815 
9.957295 10.042705 10.130210 


10.256261 
10.224973 
10.197641 
10.172916 


s 

«i 

Ji 
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9.849485 


9.849485 


10.000000 ,10.000000 


10.150515 


10.160514 


4 




Co-sine. 


Sine. 


Co-tang. 'jTangent. 


Co-sec. 


Secant. 





TABLE XVIII. 

LOGARITHMS OF NUMBERS. 



No. 1 100 Log. 0.000000 -2.000000 



No. 


Log. 


No. 


Log. 


No. 


Log. 


No. 


Ixjg. 


Xo. 


Log. 


l 


0.000000 


"21* 


1.322219 


41 


1.6 12781 


61 


1.785330 , 


51 


1.008485 


2 


0.301030 


22 


1.342423 


42 


1.623249 


62 


1.792392 


82 


1.0I38I4 


3 


0.477121 


23 


1.361728 


43 


1.633468 


63 


1.799341 ; 


83 


1.019078 


4 


0.602060 


24 


1.380211 


44 


1.643463 


64 


1.806180 1 


84 


1.024279 


5 


0.698970 


25 


1.397940 


45 


1.653213 


65 


1.812913 1 


85 


1.929419 


6 


0.778151 


26 


1.414973 


46 


1.662758 


66 


1.819544 1 


86 


1.934498 


7 


0.845098 


27 


1.431364 


47 


1.672098 


67 


1.826075 ! 


87 


1.039519 


8 


0.903090 


28 


1.447158 


48 


1.681241 


68 


1.832509 


88 


1.044483 


9 


0.954243 


29 


1.462398 


49 


1.690196 


69 


1 .838849 


80 


1.049390 


10 


1.000000 


30 


1.477121 


50 


1.698970 


70 


1.845098 


00 


1.954243 


11 


1.041393 


31 


1.491362 


61 


1.707570 


71 


1.861258 


91 


1.950041 


12 


1.079181 


32 


1.505150 


52 


1.716003 


72 


1.857332 


92 


1.963788 


13 


1.113943 


S3 


1.518514 


53 


1.724276 


73 


1.863323 


93 


1.068483 


14 


1.116128 


34 


1.631479 


54 


1.732394 


74 


.1.869232 


94 


1.973128 


15 


1 . 176091 


35 


1.544068 


55 


1.740303 


75 


1.875061 


95 


1.977724 


16 


1.204120 


36 


1.556302 


56 


1.748188 


76 


1.880811 


96 


1.982271 


17 


1.230449 


37 


1.568202 
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1.755875 


77 


1.886191 


97 


1.980772 


18 


1.255273 


38 


1.579784 


58 


1.763428 


78 


1.892095 


98 


1.991226 


19 


1.278751 


39 


1.591065 


59 


1.770852 


79 


1.897627 


99 


1.995635 


20 


1.301030 


40 


1.602060 


60 


1.778151 


80 


1.903090 


100 


2.000000 
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LOGARITHMS OF NUMBERS. 
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_ioy 
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126 

127 

128 

129 



0000011000131 0(H>M>KOUl3Ol 

004321 100475 1 005 1 80, 005009 
OOhGOO 1 009026 009 4 5 1 \ 00087 6 
12837 01 3259 1 3G80jo 14 1 00 
1 7033|ol745 1 017868 018284 
022010 02212s 
020121 020533 



00173-1 002100 002 j 98 
00 0038 (000466 006804 
010300 010724 011147 
014520 01 41140 01 5300 



'0211 891021603 
O25300o2'j715 
020384 |029789 
033421033826 
037436 ^37825 

01 1 393 '041787 
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034227 03462* 
038223| 038620 

042182 04257a 
0l5323j045714 04G10.V04O495 
0492 1 8 040600 04999a!o50380 
053078105 34 03 053840 05423(1 ... 
056005 057286 05700ojo5 8046 058426;OS88O5|0i 
000098 00 1 07 5 00 N 52 1 06 1 829 
004458 064832 0652O6 005580 
068 1 HO 00855 7 06892b 00929* 
071882 072250 072617 072085 
075547 07591 2107 627 o' 07 0040 



4 | 5 



W 00000- 204130 



003029 003460 003891 
007321 007748:008174 
011570 011993012415 
015779 016197010015 



020942O27 3.;o'027757 
031004 031408 031812 
035 029| 035430 035830 
0390 17 039414 039811 

0429691043362 043755 
046885 047275 04 7 664 
6051 152051538 
>5 1013 051990 05537 v 



1 8700 1 9 11 j 19532 1 9947 020 36 1 10207 7 6 
022841 |023252|o23664 024075 024486 024896 
028104 028571028978 
032216 032019 033021 
03G229 036629jo37028 
04 0207 04 0002 040998 
044 1481044540 044931 
04 805 3 048442 018830 
051924052309052091 
055760 0561 12 056521 



130 
131 
132 
133 
134 
135 
130 
137 
138 
139 

140 
141 
142 
143 
144 
145 
146 
147 
148 
149 



150 
151 
152 
153 
154 
155 
156 
157 
158 
159 



079181 079543 07990 I 080266 
082785 083144 083503|0838G1 
086300 0867 1 6 087 07 1 087 4 2G 
080906 [090258 09061 1 090963 
093422 093772 094122 091471 
09691 09725 7 097 004 '097 95 1 
100370 100715 101059101403 
103804 104146 104487 104828 
107210 107549 107888 108227 
1 10590 ! 1 1 0926 1 1 1 1262 1 1 1 598 
U 3913 114277 1 IHflTl 
IIT-71 117603 117934 
120574 120903 121231 
123852 124178124504 



114944 

118265 
121560 
121830 
128076 
131298 
134496 
137670 
140822 



127105 127429 127752 
130334130655 130977 
133539133858134177 
136721 137037|l37354 
139879140194 140508 
143015 143327 1143639 143951 

146428 U6438,146748 U7058 
149219 149527 149835 150142 
152288 1525941152900 153205 
155336 155640 155943 156246 
158362 156664 158965 159266 
161368 161667 161967 1622GG 



104353 
167317 
170262 
173 ISO 



164650 164947 165244 
1 676 13 1 67008 1 68203 
170555 170848 17114 
173478 173769 174060 
76959 



176091 1763811170670 
178977 179264 179552 
181844 182129 182415 
18-1691 184975 185259 
187521 187803] 188084 
190332 190612|190892 
193125 193403193681 
195900 196176 106452 
I9S057 19*932 199200 
201 3971201 670 201943 



I 



II S5 059563 059942 060320 



0G2200 002582 062958 063333 063709 0610*3 
005953 000326 000099 307U7 ( 007 1 13 067814 
069668' 070038 070 407 0707 76 j07 1 l4sjo71 514 
973352 0737 18 074085 07445 1 (07481 6 075182 
07 70041077368 07773 1 10 78 094 107 8 457 |0T 88 19 

081)026 080987 081317 08 1 7 07 082067 082426 
0842 1 9 084576 084934 085201 1085 647 [086004 
087781 088130 0B8490 088845 089198 089552 
091 3 15 091 667 0920 1 8 092370 09272 1 09307 1 



09 1820 095 100 
098297 098644 
101747 192090 
105160105510 
108565 108903 
111934 112270 112605 



0955 1 81095866 [0962 1 5 096562 
098990 099335 099681 100026 
102431 102777 103119 103 J02 
105851 106191 106531 106870 
109241 109578 109916 110253 
1 12940| 1 13275 113009 



115278 115610 115943 
118595 118926119256 
121 s^s 122210 122513 
125156 1254S1 
128399.128722 
131619 131939 
134814 135133 
137987J3S303 
141 136 141450 
144263 144574 

147 367 1 147670 
150449150756 
153510 153815 
156549 156852 
151)507 150808 
102561 102*63 
165541 165838 



116276116608 116940 



120245 
123525 
126781 
130012 
133219 
130103 
13950 I 



Diff. 

432 
428 
424 
420 
416 
412 
408 

m 

400 
397 
~393 
390 
386 
383 
379 
376 
373 
370 
366 
363 

~3G0~ 
357 
355 
352 
349 
346 
343 
341 
338 
335 



1195861119915 
122871 123198 
126131 126456 
129368 129690 
132580132900 
135768] 136086 
138934 139249 
1 12076 ] 12389 I 12702 
145196 145507 145818 
148294 i 148603 14 89U 
151370 151676 151082 
154424 154728 155032] 
157457 157759 15806 
160468160769 161068 
163460 103757 164055 
166430! 1 66726 167022 



168497 H68792 169086 169380! 1 69674 
171434171720 172019 172311 172003 
174351 174641 174932 175222175512! 



177248 177536 177825 U781U 178401 



16990k 
172895 
175 802 
U8689 

180126]l804l3|l80G99|l8098G[lS1272|l81658 
1 82985 ' 1 83270;! 83554 1 1 83839[184 1 23 1 84407 

187239 
190051 
192846 
95310 195023 



!7!JS39 
182700 

185542 ]85823!l8G108|l8639]|l86G74ll86956 
188366 188647 18892S 189209 189490 189771 
191171 191 151 1917 30 192010 192289 19250- 
193959 194237 194514 194792 105069 
196729 197005 197281 197556 197832 
199481 199755 200029 200303 200577 
202216|2024H8202761 203033 203305 



3 







198107 
200850 
203577 



1 LIH382 
201124 
203848 



9 



332 
330 
328 
325 
323 
321 
318 
316 
314 
31 l_ 
"S09 
307 
305 
303 
300 
298 
296 
294 
292 
290_ 

288 
267 
285 
283 
281 
279 
278 
276 
274 
272 



70 



TABLE XVIII. 

LOGARITHMS OP NUMBERS, 



No. I6UO 



-22D0 



"loo" 

101 
152 

163 

161 

165 

1GG 

167 

168 

160 

170 

171 

1 72 

173 

I? J 

175 

176 

177 

178 

179 

Tt*tJ~ 

181 

182 

IMS 

184 

185 

l>6 

167 
188 

" 190 
191 
102 
193 
194 
195 
190 
197 
198 
Iff 

909 

201 
202 
203 
204 
205 
206 
207 
298 
209 
210 
211 
212 

m 

2H 
215 
2IG 
217 
218 
919 



i 



3 



lo g. 204 12U - 



-312423 



| 



294120 204301 294662 20*93*2052414 20547 A 
20CM26 207095 '207365 207634 207903 208172 
20951., 2 anMis 2io5s6'2los53 

|212i66 212454j2l272fl212986ftl32525l35l8 
214844 216101) 215373 21 A6&m2l59025l6l66 
217481217747 218010 218273 218635 218798 
220108! 2293 7 22963 1 2204*92 22 1 1 53 2 \i 1 4 1 4 
2227 1 6 222976 '223230 22 3 496(223733 1224015 
2253091226568 225820 226084 226342 220600 
227 887 228144 1 2 28400 1 22*66 7 2289 1 3 1229 1 70 
230449 2 311 70 1 230061) 2^215^31470 231724 
232990 233250 233504 '233757534011 234264 
235528)235781 |236U33 236285 236537 236789 
238040'23s297 238548 238799(239049 239299 
240549240799 241048 241297541546 241795 
213038 243286 243534 243782 244030 244277 
2155 1 3 245759 240006 246252 246499 246745 1 
24 7 97 3 24 82 1 9£48 464 24 8 7 lift 2 1 895 4 219 1 98 
25042oj2AOG64)259008|25l 151 251395 251636 
53580 253822 254964 
55990 256236 256 ITT 
5 8398 25 8637 25887 7 
60787 261025J26I26S 
•S203I62 26339E 



mi. 



205745 206016 2062*6 20fi."> My 27 1 

20844 S 20871 o'208')7* 209247 260 

21 112021 1 3SH'2U(^>4 2119*1 267 

2l37s3;21i0492M3l4 l 2l4579 266 

216430 216694 216957 217221 261 



22127 1 

220s 5s 
2291 2f 



366964 20*299 265525 26*71 
267406 267641 267875 



25 2H 5 3 J 25 3096 25 333 

235273 2555 14 '25575 
257679 25791 8]25S 15 
269971 260310,26054 
262451 262688 
264818 
267172 
269513 
271842 
2741 AS 
276462 
278754127 
261033 
283301 
285557 
287802 



21<M6.i 219322 21 
221675 22 1 036 J 2 22 196 



224533,224792 
227115 l 227»72 
229682!22fl9S8 



19*46 



22IG30 
23U193 



231070 232233123248 
2315 17 234770 23502 
237941 [237292123764 
239550(239800 j21 OOAO 
212614 21221*3 212541 



272074 
2713^9 
2766 J t 



27 2306' 27 253^ 



274020 
276921 



2681 10 20 
270446I-" 



274H50 
277151 



279210 
2SI iss 
283753 
2siiii<>7 



241261 

2835271 
285782 

288025 288249 
2900351290257 290480 
292256 292 i 78 1292699 
294 166 294687 {294007 205127 
296665 29«HS4Wri#4 -97323 
298853 201167 J 299289 299507 



279139 
281715 
283979 
286232 
2H.KI73 



244521 
246991 
249443 
231661 
25 1306 
25671s 
259116 
261601 
63636 263873 
266232 
2<H57S 



272776 
275081 
277380 
a 7^ 667 
is 1 9 12 
284205 
286 156 
288696 



30311)6 
30535 



290702j290925 
292920 293141 
295347; 
297542 
299725 



30I?»3'» 3DI2 IT 3<H lfi| 3o|6M 



303112 30362s 303844 
305566 305781 305096 
307496 3077 10 307924 308137 
309631) 309843 310056 310268 



276679 
273001 
275311 
2776091 

279895 
282169 
284431 
286681 

288920 

291147 

203363 
295567 
297761 
299»13 



211772 
247236 
249687 
252125 
254548 

256958 
259355 
261738 
264109 
266467 
26SS12 
270912 271144 



245910 
247482 
249932 
2A2367 
254790 



273233 
276542 
277838 



273161 
275772 
278067 



280123 280361 
282395-282622 
28 1050 284882 
280905 287130 
289143;289360 
291369-291591 
203583293804 
295787 29600 
297979! 298 1 98 
300101 300378 



301898 3021 14 302331 302547 
361(159 30 1275 304491 304706 
300211 306425 300639,396854 
308351 308564 308778 '30699 1 
310481 310603|310906 311118 
nl 



311754:311966 312177 31 23*9 3 J 2600 31 2812 31 3023 313234 
3138671314078 314289 .314499 314710 314920 315130 315340 
315970 316180 316390 316599 316809 317018 317227 317436 
31806313 1 8272 31 848 1 3186^9 318898 31 91 06 31 03 14 319522 
320146 320 3 VI 320502 32 769 32 09 7 7 321 184 1 321 391 321596 

32221932242G 322633 3^839,323046 .323252 323458 323663 
3212S2 321 l>s 324691 324-90 525 1 05 325310 325516325721 325 



1326336,326541 32671 5 326950 327155 327359 327503 337767 32! 
328389 328583 328767 328991 3291 9 1'329398 329001 329805 33000a 3302ll| 203 
330414 330617 334)619 331022 33 1 2251331 427 331630 331832 232034 332*36 202 



r 

332 13- 3 326 to 3328 12 3330 1 1 3332 16 3 33 I 17 333619 333850 



it 33 115 1 33 1655'334856 335056 335257 S3545H 335658 '3 W*D 

T IVUAft ISAfiAfl MARfM a374nA 447 lAA'stSTAAtft 35178^8 



1336469 
338456 
3_T0414 

"I " 



336660 336860 337060 337260 337459 337659 337858 
1386 16 338855 33905 1 339253 339151 339650 339H 19 
340642 34084 1*341039 34 1237 



1 



2 | 3 | 4 



3 41435 311632 341830 




300595 

302764 
304921 
307068 
309204 
311330 
313445 
315550 
317645 
319730 
321805 



302980 
305136 
397282 
309417 
311542 
313656 
315760 
317851 
319938 
322012 
32387 1 324077 



217 
216 
214 
213 
212 
211 
210 
209 
208 
207 



200 
205 
204 



334051 
336059 
338038 
340047 
342028 



334253 
336260 
33*257 
340246 

urn s 





202 
201 
200 
199 
198 



TABLE XVIIL 

LOGARITHMS OF NUMBERS. 



77 



Mo. 2200 2800 



Log. 342123- 



-447158 



JNu. 



220 
221 
222 
223 
221 
225 
220 
227 
228 
21V 



342123 
344392 
340353 
348305 
350218 
352182 
35410b 
356026 
357935 



230 
231 
232 
233 
234 
235 
230 
297 
238 
239 



240 
241 
242 
243 
211 
245 
240 
247 
248 
249 



250 
2.1 

252 
253 
261 

255 

257 
258 
^250 
~200 
201 
262 
203 
264 
205 
260 
267 
208 

"270" 
271 
272 
273 
274 
275 
270 
277 
271* 
270 



1 



312020 
344589 
,346640 
348500 
350442 
352375 
354301 
350217 
358125 
360025 



,361728 
3G3012 
365488 
307350 
360216 
371066 
372012 
374718 
376577 
378398 
380211 
382017 
383815 
3 S 50 00 

j»73yo 

389160 
39093 i 
392097 
394452 
390100 
397040 
300074 
101400 
403120 
404834 
100540 
408240 
409033 
411020 
413300 

U4973 
416640 
118301 
419950 
421004 
423246 
424882 
420511 



301917 
303800 
3 05 07 5 
307542 
309401 
371253 
373096 
374932 
376759 



129752 



342&U 
344785 
340744 
348691 
350030 
352568 
354493 
356408 
3583 J 6 
300215 



343014343212 343409 
344981 345178 346374 
310939,317135 347330 



348889 
350829 
352761 
354085 
35G599 



302105 
303988 
305802 
307129 
369587 
37 1 137 
373280 
375115 
370942 



a | j 



343000 
345570 
347525 
349472 
351410 
353339 



349083 349278 
351023 35121G 
352951353147 
35*1876 355008 355200 
356790350981 357172 
358506 358690 358886 359076 
360404 300593 3607 83 360972 



302291 



302482 302071 



301170 301303 304551 



378580 378701 



360049 
367915 
309772 
371022 
373404 
375298 
377124 
378943 



180302 
382197 
383995 
385785 
387508 
389343 
391112 
392873 
394027 
390*74 
398114 
399847 
401573 
103292 
105005 
4067 JO 
108410 
110102 
U1788 
413467 
415140 
410807 
418467 
420121 
421708 
423410 
425045 
120074 



380573 
382377 
384174 
3 M 5903 
187740 
389520 
391288 
393U48 
394HU2 
3905 ih 

398287 
100020 
401745 
403404 
405175 
406881 
408579 
410271 
411950 
41303a 

415307 
416973 
418633 
420286 
421933 



428135 428297 



380754 
382557 
384353 
386142 
387923 
38909; 
391404 
393224 
394977 
390722 
398401 
400192 
101917 
403035 
405340 
407051 
408749 
410440 
412124 
413802 

415474 
417139 
418708 
120451 
422097 
423737 



306236 366423 
368101 '368287 
369958f370143 
371800 371991 
373G47 J 373831 
375481 375664 
377306 377488 
3791 24 379306 
380934(381115 
382737J38291? 
384533 384712 
3S032J 380499 



*8279 



388101381 
389875'39005l 
391641 391817 
393400'393575 
395 152 '395320 
2E 



302859 
304739 
306610 
368473 
370328 
372175 
371915 
376846 
37 7 079 
379487 

381296 
383097 
384891 
380677 
388 450 



343802 
345766 
347720 
349600 
351603 
353532 
355452 
357363 
309200 
361101 



313999 
345962 
347915 
349860 
351796 
[353724 
355643 
357554 
359456 
30135(1 



303048 
364926 
360790 
3G8059 
370513 
372360 
374198 
372029 
377852 
379668 



390228 
391993 
393751 
395501 

3!K>890'397071 397245 



308034 
400305 
102989 
403807 
405517 
407221 



398808 
400538 
402261 
403978 

106086 
107391 



408918 409037 
410608410777 
412292412460 
413970414137, 



423573 
425208 
426830 
428459 428621 



415041 
417306 
418964 
420610 
422261 
123901 
425371 425534 



415808 
417472 
419129 
120781 
422426S422590 
424061 424228 



425097 



426999427101 427324 



431304 



429914 430075 
431525143 1085 
132909 433129 431200 
434569 434728 434888 
436163 
437751 
439333 
440909 
112 180 
114045 
|4r5004 





430322 
437909 
439491 
441006 



430481 
438007 
439648 
411221 



442636 442793 
111201 JU35; 
445760|445915 



130239 



128782 
430398 

432007 
133610 
435207 
436798 
438384 
43996 
141538 



430559 430720 



131840 
433450 
435048 
116641) 
43822G 
4398 30 
441381 

U2950 1 113100 
444513 441609 
446071 1446226 

3 14 



398981 
400711 
402433 
404149 
105858 
407561 
409257 
410046 41 
412028 
414305 

415974 
417638 
419295 
420945 



428944 



125800 
427486 
429100 



432107 

133770 

435300 

43095 

438542 

440122 

441695 

443263 

444825 

110382 



314 190 
MAIil 
348110 
350054 
351989 
353910 
355831 
357744 
359010 
361539 



Dill. 



381470 
383277 
3850: 
380850 
388034 
3904 05 
392109 
393920 
395670 
397418 

399164 

40U883 
402005 
404320 
406029 
407731 
409426 
114 
412796 
414472 
416141 
417804 
419460 
42U10 
422754 
424392 
120023 
427648 
429268 
13088! 



432328 
433930 
435526 



438700 
440279 
441852 



303230 
365113 
366983 
368844 
370098 
372544 
374382 
376212 
378034 
379849 
381056 
(383456 
385249 
387034 
388811 
390582 
392345 
394101 
395850 
397592 
399327 
401056 
402777 
404492 
400199 
407900 
409595 
411283 
412964 
414039 

110308 

417970 
419025 
421275 
422918 
424555 
420180 
427811 
129129 
431012 



432488 
134090 
435685 



437110 437275 



438859 
440437 
442009 



443419 44367C 



444981 
110537 



445137 
410092 



363124 
365301 
367169 
369030 
370883 
372728 
371565 
376894 
378216 
380030 

381827 
383636 
38512s 
387212 

388980 

390759 
392521 
394277 
390025 
397 700 



197 
190 
195 
191 
193 
193 
192 
191 
190 

lss 
187 

180 

185 
184 
164 
163 
182 
181 

181 

180 
179 
178 
178 
177 
176 
170 
175 
174 



399591 
401228 
402949 
404003 
496370 
408070 
409764 
411451 
413132 
414806 

416474 
418135 
119701 
121 139 
423082 
424718 
420349 
27973 
420591 
431203 



432049 
434249 
435814 
437433 
139017 
440594 
142LOO 
443732 
445293 
4441848 



432809 
434409 
436003 
437592 
439175 
440752 
11232* 
443888 
445448 
447003 



9 



173 
173 
172 
171 
171 
170 
109 
169 
168 
107 



167 
166 
105 
165 
164 
164 
103 
162 
162 
161 



100 
160 
159 
159 
158 
158 
157 
157 
156 
155 



— 



7 s 



TABLE XYIir, 

LOGARITHMS OF NUMBERS. 



So. 

2*3 

284 

285 



I 1 



-3400 



1 1 



I447158U47313 
4 487 OG 448861 
450249 -1504 o 3 
45 1 THIS 441910 

Lii 



417404 
449015 



JI71 5* 

I 7 



- 531 I7*» 



3|4 5 |« 7 H 9 

4*7023 447778 11*933 44808S 4482121 44*391 '4 I ^ 52 



14*1170 J 103*1 



453318 



1.13471 trW2\ 153777 



454845 
4:.irt*if, 



287 457882 458033 456164 158330 



231 
293 



297 
29* 

2011 

~>ao~ 

301 
302 
303 



ami 

30T 
SOS 
309 



45497) 

458487 

45930a 459543 450694 459815 459995 
400808 461048 461198 46I318 401498| 
462097 462847 146209| 
404340 464489 



454907 455149 



15051 8 4*0079 456631 



103*93 
465383 
406*08 
468347 



102548 
404012 
405532 
407010 
408495 



409822 409909 4701 16 1702*33 
471202 471438 4715*5 471732 



472756 
174216 
475071 
177t21 
178506 
18000: 
481443 
482871 
484300 
485721 
!481 1 38 
488551 
489958 



472003 
474302 
475810 



310 
311 
312 
313 
314 
315 
310 
317 
318 

J}— 

~¥sio~ 

321 
322 
323 
£24 
325 
320 
327 
328 

330 
331 
332 
333 
331 
335 
336 
337 
338 
330 



491302 
492700 



494155 404294 



477200 4 7741 1 477 555 < 
478711 478655 47809*1 
4801 ft l 480204 480438 
481 5KO 181729 481872 



498311 

4996H7 
501059 
502427 
503791 

506505 
507850 
500202 
510545 
5118H3 
513218 



452093 



155302 455454 455006 455758 



46 1191 
405080 
467104 



473049 
474508 
475902 



1522 K 



452100 



453030 454082 45J235 454387 154540 1*4002 153 



152553 452700 



4610101461799 401948! 1020! Oi 1^22 18 



405829 105977 



11,7312 

40*790 



473195 
17 i05;s 

470107 



483010 483159 



1H4442 

487280 
488092 



484584 
486005 
1*7121 
188833 



490099 190239 



491502 
192900 



1 £18418 
499824 
501 196 
502r, oj 
OS1I27 

505280 
300010 
507991 
509337 
510679 
512017 
513351 



191042 
493040 

194433 49457V 

495822 
197200 
498580 
190902 
501333 
.1027011 



514548 514080 



515874 
517190 

18514 
19828 
521138 
522444 
523740 
525045 



483302 
484727 
180147 
487563 
1**973 
40 0380 

194 782 
493179 
157V 
495960 i 
197314 
498724 

;m <t 

501470 

502837 



107 Kill 

mm 

470410 
471878 
473341 
J74799 
170252 
477790 
479143 
1^0,82 
482010 
483445 



180289 
187704 
489114 



510000 
51T328517400 



518645 
519959 
521269; 
52257/5 
523870 
25174 



51877 
520090 
521 4 UO 
522705 



52G339|52010H 



527630 
528917 
530200 







527759 
520045 
530328 



2530* 
526598 
527888 
529174 



511091 1 

508200 508395 



504063 504190 
505421 595^ 
500775 
£08125 
509471 
510813 
512159 
513484 
514813 
16139 



i 10 J7K 4 19633, 1(9787 1401141 450tlU5 
15 1 18 151 1 72[45 1 32G451 4 79 451 633 



44*7125 457276 
458038 456789 
160116 460206 



452859 453012 4-53165 



4559101456062 430214 152 

151 
151 
150 



15712* 157570 457730 
158949 459091 459242 
400 147 1 4606 97 4 607 4 7 



ll i3140j403 21 *J 103 4 45 1035*1 X I03i44 
64039(404787 404930 105UH.^4fj523 



106120 



40627 4 100123 



407608 407756 407901 466062 46821. 
169085 409233 469380 409527 46907 



170557 470704 



172025 
173487 
474944 
170397 

477844 
479287 
480725 
182150 



172171 472317 
473033 473779 



184809 485011 



I80UO 

487845! 
489255 



100520[490661 
102002 
493456 
494850 



155 
154 
154 
153 



170851 



46057 1 406710 
too 



47099S 
172161 



471145 



472610 147 



473925471070 



150 
119 

149 
1 

148 
147 



175090 475235 475381 475526 
1765j2 47flggr[476832 [476i>7G] 
477 9mr| 478 1 3 3 \4 7 H2 1H 478422 \ 



479431 
460809 
182302 



483587 483739 



485153 



479575 479711 
HUH 2 1*1 I 
46244. 
183872 
185205 



179863 
isi-mh* 



1*25*8 1*2731 
484015 484157 
483437 4S5S79 



509600 
510947 
512284 
513617 
51 1940 
516271 
517792 
518909 
520221 
521530 
522H35 



524000 524136 



525431 
IS 20727 
528010 
529302 
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52 





."j : 


5 24 


84 


50 


|j 5 1 


54 





10 


6 00 


I 1 


1 S 
* * 


1 2 


1 6 


57 


51 





si 


5 36 


87 


52 


53 


56 


li 


59 


1 1 


1 4 


I 4 


1 4 


1 2 


50 


56 





.ii 


5 48 


90 


£4 


55 


58 


1 


1 


1 4 


] 


1 7 


I 6 


1 4 


1 I 


5H 





5G 


6 


in 


Mi 


Q 51 


o i| 


1 


3 


1 6 


1 8 


L 9 


I 8 


1 C 


1 3 


1 









06 


58 




1 1 


1 




1 8 


1 10 


I 1 1 


1 16 


1 h 


1 5 


I 2 


i 


(1 


6 21 


00 


All 


I 1 

* * 


I 3 


i 


7 


1 10 


1 12 


1 13 


1 13 1 10 


1 7 


I 4 






6 30 


102 


I I 


1 2 


I 5 


i 




1 12 


1 15 


1 lf> 


1 15 


1 12 


1 


1 




I 


6 48 


105 


1 3 


1 4 


1 7 


1 


1 \ 


1 14 


1 17 


I 1H 


1 17 


1 14 


1 11 


1 8 


\ 


li 


7 o 


108 


1 5 


1 6 


I 


i 


\ 3 


i iii 
i j ii 


| |Q 


1 20 


1 10 


1 17 


1 13 


1 10 




7' 


7 12 


111 


1 7 


1 8' 


I 11 




15 


1 18 


1 21 


1 22 


1 21 


I 19 


1 15 


1 12 


i 


'.I 


7 24 


114 


1 8 


1 10 


1 13 


i 


n 


1 20 


1 23 


1 24 


1 24 


I 21 


1 17 


1 14 


i 


1 1 


7 36 


117 


1 10 


1 12 


1 15 


1 


HI 


1 23 


I 25 


1 21 


1 26 


1 23 


1 10 


1 If 


i 


13 


7 48 


120 


1 12 


1 13 


1 17 


l 


21 


1 25 


1 26 

mm 


1 20 


1 28 


1 25 


t 21 


1 17 


i 


15 


H 6 


123 


1 14 


1 IS 


Tlo 


l 


23 


1 27 


I 30 


1 31 


1 30 


1 27 




1 10 


i 


17 


8 12 


126 


1 Id 


1 17 


1 21 


l 


25 


1 20 


1 32 


1 33 


1 32 


1 20 


1 25 


1 21 


i 


IS 


8 24 


1 2D 


1 17 


1 19 


1 22 


l 


27 


1 31 


1 34 


1 36 


1 35 


1 32 


1 27 


1 23 


i 


21 


8 36 


132 


1 10 


1 21 


1 21 


l 


29 


1 33 


1 36 


1 38 


I 37 


1 31 


1 20 


1 25 


i 


m 


8 48 


135 


I 21 


1 23 


i m 


: 


11 


1 35 


t T . 1 

1 30 


1 40 


1 30 


I 30 


1 31 


1 27 


i 


21 





138 


1 23 


1 25 


1 2S 




33 


1 *17 

I Si 




i i>j 

1 14 


1 41 


1 38 


1 33 


1 20 


i 


ii 


12 


141 


1 25 


1 26 


1 30 


i 


35 


i 10 


1 43 


1 44 


1 43 


1 40 


L 30 


1 31 


i 


m 


21 


144 


1 211 


1 28 


I 32 


i 


57 


1 42 


1 45 


1 47 


L 40 


1 42 


1 38 


t 33 


! 


30 


30 


147 


1 2H 


1 30 


1 34 


i 


10 


I 44 


1 47 


1 40 


1 43 


t 44 


1 40 


1 3i 


1 


3- 


9 48 


160 


1 30 


1 32 


1 36 


i 


11 


1 46 


1 50 


I 51 


1 All 


1 10 


1 42 


1 37 


1 


■41 


10 u 


153 


1 32 


1 34 


1 38 




n 


1 48 


I 52 


1 53 


1 52 


1 49 


I 44 


1 39 


1 


30 


10 12 


15G 


I 34 


1 36 


1 40 


i 


45 


1 50 


1 54 


1 56 


1 54 


I 51 


1 46 


1 41 


1 


3H 


10 21 


159 


1 35 


1 37 


1 42 


1 47 


1 52 


I 56 


1 58 


1 57 1 53 


1 48 


1 43 


1 


30 


10 36 


162 


1 37 


I 30 


1 44 


1 III 


1 54 


\ m 


2 6 


1 50 


1 55 


1 56 


1 45 


1 


41 


10 4S 


165 


I 3D 


1 41 


1 m 


I 


SI 


1 57 


2 I 


2 2 


2 1 


1 57 


I 52 


I 40 


1 


42 


11 


168 


I 41 


1 43 


I 47 


1 


03 


1 50 


2 3 


2 4 


2 3 [ 5f, 


I 54 


1 48 


1 


15 


11 11 


171 


1 43 


1 45 


1 in 


1 


55 


| 2 1 


2 5 


2 7 


2 5 


2 I 


1 56 


1 50 


1 


17 


11 24 


174 


1 44 


1 47 


1 51 


: 


37 


2 3 


2 7 


2 


2 8 




1 58 


1 52 




10 


11 36 


177 


1 46 


1 48 


1 53 


I 


ii 


2 5 


2 


2 11 


2 10 


!: 




1 54 


1 


51 


11 48 










2 




2 7 










! ! 


1 56 


1 
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TABLE XVIII. 

LOGARITHMS OF NUMBERS. 



5800 



Log. Tioooa 



No* i | I | 2 1 3 | 4 



,V20 716003.7161>H7.7|OI7U7L6251 7lO,i37 710121 710504 

521 7h»-.> .710021 717001 7i7oss 7171:1 717451 717338 

718086 718169 



523 7176TI 7177547178371717920 716003 
6*3 718502718585 718608 71*75 1 [718*31 
621 t71Wli7iail4|719407 7I&58O7196W 



.125 
520 
527 
528 
529 



7201 59 7202 12 720 32517 2 04 07 720490 
1720086 721 06»!72 1 151 1721 233 721 316 
721*11 721891721976,722068 722140 



722031 722710 72 
723456 723538 72 



530 

531 

532 

533 

534 

535 

530 

537 

538 

630_ 

540 

541 

542 

543 

344 

G 15 

540 

547 

548 

5 10 



718917[711>000&100e3l71^. 
719745 7198*8 719011 7 19004 (7 10077 1 
720573 720055 720738 720821 7 MOW J 
721308 72148 m2l56S 721041*7-2172 
7222-2 722:^ 722387 722480 72 
723045,723127 723200 72329 1 7 *J 337 4 
>2]7fS7ft4 723*W723948|73403o|7'J4 1 1 2 724l94| 
4003? 



2**1 722903 



720727,720*09' 
727541 1727023 1 
728351 72*135 
7 20105 7292 10 ' 



26*90,726072 
27704727786 
2851 1 7 2*597 
_ 21I327|72Q40* 
729974 730055 7»01 30 730217 
730782 7308«3|73O94473l024 



731589 731069 



732304 732 i; I 732550 732035 
7333581733438 



733197 73327* 
733999734070 



734800734880 734960;73501O|735120 



735599 7 3567 9T35759 735838 
736390 730170 736550 736035 
737l'i3 ::i:2r2 757352 7*7 131 



550 
551 
552 
553 
554 
155 
556 
557 
558 
J>59 
560 
5CI 
562 
503 
504 
605 
560 
667 
668 
569 

670 
571 
572 
573 
674 
675 
576 
577 
678 
570 



1724686 
1725422 725503 
■ nflttS 720320 



i73175 



50 731*30 



727053 
727800 
72*078 
720 1*9 
730298 
731 105 
31911 



rtiiu 

13618 



734 159.734240|73 1320 



7370*7 73*067 
738781,738800 
739572739651 



73*140 738225 
738939'7390I8 
739730,739810 



740363740442 
74U52 741230 
741939 742018 
742725742801 
743510 743588 
741293,74 1371 
745075 745163 
745*65745033 
746034740712 
747 4 T2 | 747 189 

748l8*j7l*200 
748963 7 19040 
749730,749814 
750508750580 
751279 751350 
75204*752125 
752*10752893 
763583754600 



75 13 is 75 112- 

7551J2|7551*9 
753875 
750636 
757390 
756155 
75*912 
759068 
700422 
761176 
761928 
702070 



755951 
766712 
757472 
758230 
7589HH 
759743 
760498 
761261 
762003 
762754 

1 



736918 
736715 
737511 
738305 
739097 
739**9 



7 1 0599 
741388 
742175 
712001 
743745 
7 1152s 



7 10521 
7413UU 
7 121100 
742**2 
743067 
1 1 I 19 
745231 
71601! 
746790 
747507 

748941 

749ll8|74019j 

10*01 
750003 
751 133 
52202 
752070 
537 30 
5 754501 



74530Q 
746080 
746868 
747645 
748121 



750027 
75678* 
75754* 
75*300 
759063 
759819 
700573 
761326 
76207H 
702*29 



4007* 
741467 
74225 1 
743039 
743823 
HIM 
7453^7 

46167 

46045 
747722 747800 

is 

40 



7 1OO0* 
750710 
751610 
752279 
753047 
75 3*13 
751578 
5265 755341 

756103 
756864 
757021 
758382 
759139 
759894 
700649 
761402 
,762153 
762904 



i*it; 



7165**7 
71742ll7 
'7182317 



17.501 
1*33< 

I9tu; 



727 131 
727948 
72*759 
720-70 
73037* 
7311*0 
731991 
732790 
733598 
731400 
735200 
735998 
736705 
737500 
73*3*1 
739177 
73990* 

740757 
741646 
7 12332 
743U8 
743902 
7446B4 
745105 
7102 15 
7 17"2a 



721707 
725585 
72040! 
727210 
72*020 
728841 
720051 
730459 
731266 
732072 



724*491724^31172. "13 
736807 725748172881 
7 204*3 7 20.561 |7 26046| 
727297 7273 
72*110 

72*922 729U03 729084 
729732 729813 729893 
730540 730621 734)702 
731347 731428(731508 

732152 



732*70 
733679 
7S4480 
7S5279 
736078 
736874 
737070 



732956 
733759 
7345G0 
735359 
736157 
736954 
737749 



73*46373*543 
739256)739335 



732233 7 323! 



741073 
741782741880 



74256H 
743275 743353 
7440581744136 



741*10 
745621 
746401 
747101 747179 
17*7*747955 



744919 
745699 
746470 
747256 
74*033 



750045 
750s I 7 
751587 
752356 
753123 
753*89 
75 105 1 
755117 
750 1 wi 
750010 
757700 
758158 
759214 
759970 
60724 
61477 
62228 
70297* 



750200 
760971] 
751741 
2509] 
753277 
754042 
751*07 
755570 



750250 
757016 
757773 
758533 
750200 
700045 
760799 
761652 
762303 
703053 



748731 
749504 
750277 
751048 
'751*1* 
752586 
753353 
76411V 
754883 
755640 



74**0* 

7105*2 
750354 
751125 



712U17 
743431 
744215 
744997 
745777 
746556 
717334 
71*110 



74**85 
749659 
750431 
751202 



750332|75640* 
757092757168 
757*51 757927 
7/isOov' 75*0*5 
759300,759441 
760121 700196 
760875 760950 1 
761627 761702 
70237s 702153 
70312*703203 

6 I 7 



751895751972 
752663 7527 10 
753430753506 
764195 754272 
754960755036 
755722755799 
7501* I 750500 




757214 

75HU03 
768701 
f308|f 



7 57320 
75*070 
75**30 
759592 



700272 760347 
761025701101 
761778761853 
762529 762604 
7^278 763333 

8 9 



76 

75 
75 
75 
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83 



No, 5800- 



— 4>4l>L> 



Lo^. 763428- 



8001 HO 



Nu. 



7ti342« 

764no 

761923 
705669 
706413 
767156 
7<i7SJJH 

708038 

709377 
770115 



770852 
771587 

mm 

773055 
773786 
774517 
775246 
7T5974 
776701 
777427 

778151 
778874 
779590 
71*0317 
7810*7 
781755 
782473 
783189 
783904 
7S1017 



030 
03 1 
632 
033 
634 
635 
036 
637 
638 
619 



63503 
76425 
764908 
705743 
7664S7 
767230 
767972 
708712 
76945 J 
770189 



786330 
786041 
786751 
787400 
78816K 
788875 
789581 
790285 
790988 
701601 

792392 
793092 
793790 
794488 
795 185 
795880 
790574 
797268 
797960 
79*4651 

799341 
800029 
800717 
801401 

{802089 

mm 

803457 
804139 
804821 
80-1502 

"o 



I 



76357K 
764326 
765072 
765818 
766562 
767304 
768016 
7087 Ml, 
769535 
770263 



770926 
771661 
772395 
773128 
773860 
774590 
775319 
776047 
776774 
1777499 
778224 
778917 
779669 
780389 
781109 
78182; 
782544 
783260 
783975 



785401 
786112 
786822 
787531 
788239 
788946 
789651 
790356 
791059 
791761 

792462 
793162 
793860 
794558 
795254 
795949 
796644 
79733 
798(129 
798720 

790409 
800098 
800786 
801472 
802 I 5 S 
802842 
803625 
80420H 
804HH9 
805 ."J 69 



741 779813 779885 779937 



[778296 
770019 
779741 
780461 
781181 
81899 
782616 
783332 



784046 784118 
781689 784760 784831 



785472 
786183 



63727 [703802 
764475764550 
765221 765296 
7 05 9^6 
766710 
767453 
768194 
768934 



768266 768342 
7690081760082 
769673 76974617 69820 
770410 770484 770557 



771073 
771808 
772512 
773274 
774006 
4736j 
775465 
776193 
776919 
777644 777717 



778368 
779091 



778441 778513 
77916^ 77923'; 



80533 
781253 
781971 
782688 
783403 



785543 
780254 



780893 780961 787 



787602 
788310 
789016 
789722 
790420 
791129 
91831 



787673 
788381 
789087 
789792 
799196 
791199 
791901 

792602 
793301 
794090 
794697 
795393 
790088 
796782 



792532 
793231 
793930 
794627 
795324 
796019 
790713 

797406 797475 
7 986'JS 798167 



798789,798858 79H927 



703877 
764624 



763952 
761099 



765379,765115 
7661I5|766I90 
766859766933 
7*76*1 



771220 771293 
771955 772028 772102 
772688 772702 772835 
773421 773494 773567 
" 774225^74298 
774955 775028] 



7741^2 
774882 
775610 
776338 
777064 
^777789 



80605 780677 
81324 781296 
782042 782114 



775683 
776411! 
777137 
77786^ 

778585 
779308 
780029 
780749 



792072 
793371 
794070 
79476! 



796158 
796852 
797545 
798236 



782180 782258 782320 7 



792742 
793441 
794139 
794836 



795 463 796532 



764027 
761771 
765520 
766261 
767697 
767749 
768490 
769239 
6996s 
1770705 



764101 
764848 
765594 
766338 
767082 
767823 
768564 
769303 
770042 
779778 



775756 
776483 
777209 
777934 

778658 
779380 
780101 
780821 



771514 
772248 
772961 
773713 
774444 
775173 
775902 
776629 
1777354 
778079 



778739 
779452 
780173 
780893 



8297 1 
83689 
784403 
785116 
785828 

786536 
787248 
787956 
788663 
789369 
790074 



7830 4ii 
783761 
78 1 475 

78518! 

785899 
78669 9 
767319 
788027 
768734 
789440 
790144 



794906 794076 



796227 
796921 
797614 
798305 
798996 



795602 
796297 
796990 
797683 
798374 



795071 
796366 
79706D 
797752 
798443 



7 99065; 7 99 1 34 



7 9077 s 7 90s 1 s 



792952 
793651 
94349 
96045 
795741 



Dili; 



78802 
79524 
892 15 
80U65 
81684 
82101 
783117 
783832 
78 45 46 
785259 

785976 
786680 
787390 
,788098 
768804 
789510 
790215 
790911- 
791620 
792322 



793022 
793721 
794118 
7951 

1795811 



796436 79G505 
797198 
797899 

,798582 
799272 



799478,7995471799616 799685 799754 799823 7998921799901 
800167 ,800236 800305^00373 8004 42:8005 1 1 800580 800648 
800854 800923jy00992 801060 801 129 p* 
801541 8(1 1 609 801678 8917 47 801815: 



I 



802226 802295 802363 
80291 0'8O2979'803O47 
803594 803662 8037 3o 
804276 804344 804412 
804957 805025 805093 
805637 805705 805773 

3 \~ 



) 601 19ft 891266 
>|891864 801952 



802 432 802500 802669! 
8031»6 i 803l84[8O3252 
602708803867 803935 
804480 804548 804016 
805161 805229 1805297 
wi5H.ll 805 9 8 80 5 976 



802637 
803321 
S040O3 
804685 
865365 
806044 



801335 
802021 
802705 
80&38K 
804071 
604753 
805433 
806112 



8 | 9 



84 



TABLE XVIII. 

LOGARITHMS OF NUMBE R B. 



1 



No. y ioo- 



Log, 8001 8U 8 44>utf» 



mr 



68 

m 

67 

67 

at 

67 
67 
67 



No. 



040 
(Ml 
642 
645 
044 
(ill 
646 
017 
648 
i,4'* 



u 



i 



806248 
!! 00926 
807603 



050 
651 
QM 
653 
654 
655 
656 
657 
658 
659 



806180 
&06858 
807535 
808*211 
808886 
809506 
810*23:11810300 
8lO9Oll8lO07 

8H575iaii64 

|812215 81231 

8^713 81698 
813581 Ml 36 1 



800316 8063*4 
806994807061 
807670)807738 
80*346 OH 1 1 
800021 koooi* Hfioi. 5 i; 

- i if/ j | 00762 H0O820 



807120 
807806 

H08|8l 



806510 
807107 
80787 3 
808540 
800223 
809896 



Mlii3fi7iHlO«.|l 
811018^11106 
Ml 1700 Hi 1776 
StjITH 816413 
813047 813114 
8l3714i8l378l 



810501 810509 8l063ti 



814218 814314 811381 
8149I3;814980 815040 
815578 815644 815711 



- ;,.■■]! ■ 
816004816070 
817566 817631 
818226 818202 
8188851818951 



$14447 
si 51 i:t 
815777 

817102 
817701 
818358 818424 
810017)819083 



816374 
817036 
617608 



660 
661 
662 
063 
664 
065 
666 
667 
668 
669 



8195441810010 
•8202018*20267 
820858 820024 
8215! 1 82157'! 
822108 822233 
8268M822887 
823171923539 



81067a 819741 
820333 820309 

820080*21055 

821644 821710 
822299 82236 i 



8241*26 
824770 
825 J 26 



824101 
824811 



825 491 825 >50 825621 



67ii 
671 
072 
673 
674 
675 
676 
67T 
678 

660 
681 
682 
683 
684 
685 
686 
687 
688 
680 



8*26075 
826723 
827309 
828015 
828060 
820301 
820047 
830680 
831230 



822052 
*2360.> 
H2I256 
824900 



826140 
826787 
827434 
828080 
828724 
820368 
83001 t 
830653 
831201 



831870 8 31934 

18325^832573 
{833147 833211 
833784 833848 
83 I 121 !S3 1484 
8350561835120 
835601835754 
836324 836387 



838210 838282 



600 
601 

692 
603 
G94 
695 
606 
697 
008 
609 



836057 
837588 



838840 
839478 
640106 
8 10733 
811350 
H J I 065 
842600 
843233 
813855 
841477 



837020 
837652 



838012 
830541 
840160 
840706 
841422 
842017 
84267*2 
843205 
843018 



1 



811173811240 
81 1843 811010 
812512 812579 

811181 1 813247 
8138489813014 
814614614681 



815170 
815843 
816506 
817169 



S230I8 
823670 
824321 
824971 



826204 
826852 
827498 
828144 
828789 
820432 
830075 
830717 
831358 
831908 

H326S7 

833275 

833012 

831548 

835183 

835817 

83645 

837083 

837715 

838345 

838975 
830604 
840232 
840850 
841 18 j 
842110 
*127HJ 
843357 
843080 



826260 82033 



826017 
827563 
828201 
828853 
820107 
83 1 H 39 
830781 
831422 
S32062 



8-14530 844601 



2 



806587 
807264 
807941 
808616 

MM 

80906 l 



8110055 
807332 

000666 
166004 

800358 



10031 81 Ub9B 
810703 810770 



811307 811374 81 1441 



811077 
812646 



816673816630 SI 6705 
817235 817301 817367 
81783D 817806 817962 818028 
818490 81 8556 818622 818688 
819140 , 810215 819281 810346 
8196071819873 819039 820004 
820464 820530 820605 820661 
82U20|821186 821251 82131 
621072 



806723 HOG70O 



807400 



8O7107 



808076 808143 



80S75I 
809425 



812044812111 

8l27136MMt 



813314 813381 81344^ M35U 
813081 814048 8141 14 814 1 81 
814647 814714 814780 814847 
616646 816616 8 1 53 7 8 !» 1 5 4 4 5 8 1 55 1 1 
815010 815976 810012 K101O918161 75 



9 



mi 

80'J|*J2 
810I6& 
810827 
81 1508 
81*1X9 
812847 



826981 



891841 82 1006 
8224051822560 829696 
823148 823213 
8238008*23865 
821151 821516 



821775 
822130 
123083 
823735 
124 386 
825036 825 101 
825686 825751 



823270 
823030 
824581 
825166 835231 



825815 



826390 826464 
827046 827111 
827602 827757 
1828338 828402 
828918 828982 820046 
820561 829625 820690 



830264 
830845 
831486 
832126 



832700 
83333s 
833975 
834611 
835247 
835881 
836614 
837146 
837778 
838408 

830038 
830667 
840294 
840021 
841547 
S 42 1 72 
842706 
813420 
844012 
844661 



830268 
830000 
831550 
832189 



832704 
833402 



832828 



833466* 833530 



8340391884103 



864676 ! 
835310 
S35044 
836577 
837210 
837811 
838471 



840357 



830332 
830973 
831614 

832253 



832802 



834730 
835373 
S3O0O7 
836641 
837273 
837004 
838534 



830101 830164 
830720 839702 



840420 



8 101)8 4 8410 16 
811610 si 1672 



834166 
834602 
835 437 
830071 
836704 
837336 
837967 
838507 

830227 
83985.1 
8 10 482 
841 100 
84173i 



825880 

W6528 
327175 1 
827821 
828 167 
820111 
829754 
830300 
831037 
831678 
832317 



816771 
817433 
8 I 809 1 
818754 
810412 

820070 
82072 
82 I 382 
822037 
822691 
823*144 
823990 
824646 
82520G 
825915 

826503 
627^40 
8274386 
828531 
820175 
829816 
830460 
831102 
631742 
832381 



832056 
833503 
834230 
834866 
835500 
836134 
8367 67 
837399 
83S030 
838660 



B66t0Q 

830918 
8405 45 
811172 
841797 
K 4 2422 



833020 
8380,57 
83421*3 
834929 
835504 
836197 
H36830 
837462 
838003 
638723 



642333 18422971842360 
64986«84f9ll 646908 641646 
64 34 82-84 354 4 84 3606 
644104JB44166 844220 



839352 
839981 
840608 
841234, 
811660 
8 12184 
843108 



8168S8 
817490 
618160 
818819 
HltM78 



l>7 
67 
67 
61 
66 
66 
06 

Mi 

06 
66 



820130 

820702 

621448 

822103 

822756 

823409 

8*24061 

8247 11 

895301 

826010 

8 266.5 s 

627*05 

827951 

IMIW 

821*230 

820882 

830525 

631166 

631806 

832115 

833083 

M33721 

834357 

834993 

835627 

83626 I 

836894 

837525 

83*156 

838786 



844726 844788 



844850 



839415 
8 400 43 
8 40671 
841297 
841022 
S 12547 
843470 



K43G09I843731 '813703 
M4353 844415 
841974 845036 



844201 
8 11012 



66 
66 
66 
66 
65 
65 
66 
65 

66 
66 
65 
61 
64 
64 
64 
64 
64 
64_ 

64 
64 
64 

6i ; 

63 
63 
63 
63 
63 
63 



63 
63 

63 
63 
66 
62 
62 
62 
62 
62 



TABLE XVIIt. 

LOGARITHMS OF NUMBERS. 



No. 7000- 



-7600 



Lofr B 130118- 



-8808 1 4 



No. I 



700 |&4509H 
TOl 845718 

702 simf 
7011 & 16955 
704 
705 
706 
707 
700 
70'* 



847573 
84*189 
818805 
a 11141*1 
850033 
850646 



845160 845 222 8452H4 846346b4;>40H845470 845532 
845790 845842 645904 845964W8460»6]846090j846l5l 
46309 8«Vli>l l | MOS2a]B4a5Mk46O^M«7^84677O 
miTte4mO l 84714l S47 4 J02k472rJ4k l73J6 h4738H8l744y 
47634 §47rig0 84775^8f7Nl4* M7NNl 847943|848004 8 1S066 
Hih-2.*l'hi4M:n2KiH37 i Hwi:i:.h4S407 848559 *t902u;848o»*a 



m 

711 
Tit 
71S 
714 
715 
T16 
71T 
718 
719 



720 
781 
722 
723 
7fc4 
725 

ns 

727 



851258 
951870 
§52480 
453000 
953699 
f54306 
864913 
856519 
&56I24 
856729 



948860 
849181 

850095 
50707 

61320 
951931 
852541 
953150 

853759 
:854367 
864074 
855590 
856186 
856789 



857332 
857935 
858537 
859139 
869739 
800338 
860937 
861634 



728 662131 

729 862728 



730 
731 

732 
733 
TS4 

735 
736 
737 
738 
739 



740 
741 
742 
743 
744 
745 
746 
747 
748 
749 



863323 

863917 

16451 

865104 

865696 

806287 

866978 

867467 

868056 

868041 



109232 
809* 18 
870404 
870989 
971573 
8721 
872739 
87332 
K73902 
874182 



760 
751 
752 



875061 
875640 
87621 
763 876795 
754 87737 
877947 
879622 
879096 
879669 



1 | 2 | 3 



845594 
940213 
*40«2 



H 48928 1 848999 84905 1 
849542 849604 849665 
850156,950217 
850769 | 860 830 
85 1381 1 951442 
851992 852053 
852002|862663 
853211 853272 



819112 949174 8492&& 8 1 9296 
949726 849788 949849 84991 



8539201 
854427 
855034 
866640 
&16245 
85G950 



857393 
857995 
858597 
859198 
859799 
860398 
160990 
861694 
862191 



867453 957513 857574 
959056 858116 858176 



858057 
859258 
869968 
960458 
961056 
861664 
962251 



950279 
850894 
£51503 
861114 
852721 
853333 
663861 853941 
854488 864549 
855096 855156 
85570l|B5S7Ql 
856306 856366 
956910 s;,n*Hi) 



H>Ui 10 

860962 

951564 
852175 
852785 
853394 
854002 
964610 
855216 

mm 

956427 

357031 



850401 860402*60524 
951014[951075 85! 136 S51 197 

85180H] 



95 1 623 |H5 1686 85 L 747 



852297852358 



845656 
846276 
940*94 
84751 t 
849127 
£140743 
H 19358 
9 1997 2 
950585 



857634 



8587U858778 
869318 859379 



862787 962847 



86991 8(859978 860038 
860518 860578 
801116 861176 
861714861773 
862310^62370 
862906 862966 



H03382 
863977 
86-1570 
965163 
866755 
866346 
866937 
967526 
869115 
8099*3 

8692110 
869877 
870462 
871047 
871631 
872215 
872797 
873379 
97 3960 
874540 



960637 
961230 
861833 
862430 
863025 

863442 963501 '863561 863620 
964036 864096,864 1 55 864214 864274 
86-1630 86-1689 86 17 48 86 180b 864867 
865222 965282 9053 1 1 865400 s65 159 
866814 965874 9G59Sl|866tW2 K60051 
966405 966 166 866524 866583 866642 
866906 867055 667114 867173 867232 
867585 867644 86770SP67762 867821 
868174 968233 968292,809350 868409 
968762 868821 868879 868038 848997 



755 
756 
757 
758 



759 890242 

I 0" 



875119 
975698 
876276 
876853 
877429 
878004 
878579 
879153 
879726 
8W0209 

T 



9693 19 
869935 
870521 
871106 
871690 
872273 
872855 
873437 
874019 
874691 

876177 
875756 
876333 
876910 
877486 
878062 
878637 



852236 
152916 
853455 
851063 
354670 8647311854792 



855277 
855882 
856487 
857091 



859438 



852907 852968 85*029 
853616 853576 
854124854186 



855337 



857 69 J 



858236 85*297 
95883H 858898 



852419 



RUN 



867131 



855943 856003 
866648 856608 



M57212 



953637 
854245 
864862 
866469 
856064 
956668 
857272 



857754 
858357 
858958 



859499 

860099 

86G697 
861295 
861893 
4624*9 
863086 



869569859619 
860158 860219 
860757 



963680 863739 863798 
864333 864392 



869408|869466|B69525 869584 
869994 870053 870111 870170 
870679 870618 870696 870752 
871164 871223 871281 871339 
87 1749 871806 871866 871923 
872331,8723891872448 
972913872972 973080 



873495 87ms 



S73611 



87 1076 8741 34 S74 192 



874656 874714 



874772 



375235 875293 875351 
875813 87 587 1 '875929 
876391 876449 876607 
876968 877026'877083 
877544 877602 877659 
878119(878177 878231 
878609 



879694,978751 
879211 9792691979325 879383 
9797* 1 8799 U 879899 97995M 
980356 980413 980471 880628 

3 l~4~HT 



&678W 

85 9417 

159018 



860817 
55 861415 861475 
862072 



861926 
865618 
866110 
166701 
867291 
867880 
869109 



969056 869114 
869612 86970? 869760 
870228 970297 870345 
870813 870872 870930 
871398 871456 871615 
871981 872040 872098 



872506 872664 872622 



873088 
873669 
874260 
0749:01 



873146873204 



875987 



877141 
877717 
879292 
878866 
870440 
880013 
880585 





861952 863012 
862549 802608 
9631 U 863204 



8649V* 
866679 
866169 
866760 
867350 
867939 
868527 



~62~ 
62 
62 
62 
62 
62 
61 
61 
61 
_6l 
61 
61 
6! 
€1 
61 
61 

61 

61 
60 



-\7975 
868477 
85907K 
859679 
860278 
800*177 



862669 
963263 

sum 

964152 

866045 
866637 

H4W22* 

966819 
867409 
967998 
168586 
869173 



873727 
874308 
874887 



875400 875166 



876045 



876564 876622 



873785 
871300 
874945 

8755241 
876102 
876610 
877256 
877832 
B78467 
878981 
879555 
880127 



877198 
877774 
878349 
878924 
879497 
880070 

880642 880699 



972691 
873262 
873844 
874424 
875003 

875582 
876160 
876737 
877314 
877880 
878464 
879038 
879613 
880185 
880766 

IT 



60 
60 
60 
60 
60 
60 
60 
60 
60 
J*0_ 
69 
59 
59 
59 
59 
59 
59 
59 
59 
59 



69 
69 
58 
68 
68 
68 
68 
58 
58 
_68_ 
68 
68 
58 
58 
58 
57 
57 
57 
57 
57 



8tf 



TABLE XVIII. 



LOGARITHMS OF NUMBERS. 



No. 7600- 



-8200 



Log. 880814 9138U 



No. 



7eo 

Till 

76*2 
761 
764 
705 
766 
7*7 
768 
769 



--I'M t 
881 385 

wms 

882524 
883093 
883661 

H84229 

884795 
885301 



770 
771 
77*1 
773 
774 
775 
776 
777 
778 
7T9 



780 
761 
782 
781 
784 
78$ 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
79S 
790 



800 
801 
802 
801 
804 
805 
806 
807 
608 
809 



810 
811 
812 
811 
814 
615 
616 
817 
818 
819 







*M>928 



881442) 
88*012 

881581 88*618 
,883150 8832071883264 
8837 1 8 1 683 775 88383 2 

hSj'.'H.j 88,312 hS U!«l 



881832**4909 



88541* 



886491 
887054 
887617 
888179 
886741 
889302 
8S9862 
M9012I 
890980 
891537 
892095 
892651 
893207 
8U3762 
894316 
894870 
895123 
895975 
896520 
897077 
897627 
898176 
898725 
899273 
899N20 
000367 
900913 
901458 
902003 
902547 



M80-»47 
8871 U 
887674 
888236 
888797 
8h»j3:.8 
889918 



890477,890533 
891035 891091 
891593 ; 801649 



903090 
903032 
904174 
904715 
905256 
905796 
906335 
906873 



907918 



1 



3 



881042 



680985, 
681499 881556 881613 
888069 882126 882181 
8*2095 



8*5,7 1 **553J 



886604 880060 



887167 



884965 



880039 



886096 



MS7 223 



887730 887780 

888292 888:148 

888853 868909 



889414 
889974 



889470 86U526 



892150,892206 
892707 892762 
893362 891118 
803817893873 
894371 894427 



890030 
890589 
891 147 
801 "05 

892262 
892818 
*93173| 
893928 



894925 
895478 
S9603U 
896581 
897132 
897082 



894980 
895533 
896085 
896631* 
897187 
807737 



898231 |89828G 



898780 
899328 
899875 
900422 
99090* 
901513 
902057 
90260 1 

903144 

903687 



898835 
899383 
899.930 
900470 
901022 
901507 
902112 
902655 



9074 U 907465 



908002 



903198 



882752 
883321 
881888 
884455 
885022 
885587 



881079 
882240 
882809 
883377 
883945 
884512 
885078 



885644 885700 



886152 880209 8868851 



886716 
887280 
887842 
^88404 
**8905 



881,7 73 



887336687392 



890086 
890644 
891203 

317 
892873 
893429 
893984 



887898 
888460 
889021 
889582 
690141 
890700 
891259 
891816 



894482 894538 894593 



895030 
895588 
896140 
896692 
897242 
897792 
896341 
898890 
899437 
899985 
900531 
901077 
001622 
902166 
902710 



895091 
695643 
896195 
S896747 
897297 



89784! 
898396 
898944 
899492 
900039 
900586 
901111 
901676 
902221 
902704 

903253,90^307 



9037 4 1 903795 

t y l h nan !<in iflni 



904228 90 1283i90433 



904770 904824|9O4878 
905310 905364 905418 
905850 905904 905958 
900389 900443 906497 
900927 906981 ,907035 90 708 1 
007519 907573 Q0762C 
908056 908100 90 81 ti 



881099 8611*6 



88 J 727 
8**297 
882866 
883434 
B84A09 



884509 884025 



885135 



886820 



6*7955 



888516^888573 
889134 



88907 



889638 889691 



892373 
892929 



894039 



895146 
895699 
896251 
896802 
897352 
897902 
898451 

89*999 

899547 







881213 881270 N>IWh 
881784 881841 83 J £98 
88235418*4*4 1 1 1*82408 



882923 
883491 
884059 



890197 
890750 
891314 
891872 



*>3>48 ss; iM k 



884115 
384Ci*2 



885192 
885757 
880321 

8868851 
887449 
888011 



890253 
890812 
891370 



892429 8924*1 
892985 893040 



882980 



963011 



884 172 
884719 



**52|* *s;,;w5 
H85813&81870 
^*'<378 Kv^i;t4 

^94i884W98 
887505 887 . »6 1 
88804*7 [888121 
888621* shn,.s:, 
889190 889246 
889750 880804ft 
890109.890365 
89080* M9092I 



89I42G 



891928 8919*3 



892540 
893000 



893484 893540|893595|89365] 



894094 894150 
8946J88047O4 
89.201 S95257 
895754 895609 
896300 896361 



894205 
894759 
895312 
895864 



896857 
897407 



890912 
897462 



891 t6f| 
1892039 



ami 

89111] 
893706 
804261 
894814 
695307 
895920 



606416|K9G471 
8961*67 897022 
B07SJi7 697572 
897957 1898012 808067 898 122 
898606 898561 896615 898679 
899654 899109 899164 89921* 
890602 899056 8907 U 890760 
900094^00149900203 900258 900312 
900640j900605 900749 900804 900658 
901 186(901240 901296 901149 901404 
901731M0I765 901810 001894 901948 
'902418 962491 
902981 903036 

903524 903578 
904066 904120 
904007 904061 



902275j902329j902384 
9028 1 8)90287 3 1902927 

5SlS(^3416 903470 
903849 903903 90395 819040 [ 2 
904391 904445 904499904553 
904932 904986 905040I9O5 094 905148 905202 
905472 905526 905580^05634 905688 905742 
90001 2;906005 9061 1 9 9001 73 906227 900281 
J065 5 0|906604 90665 8 .906 7 1 2 906706 (906810 
142|907196 907250 907104 907119 
JO 7 7 34 [907 7 8 7 ,907 84 1 90 7895 



57 
57 
51 
57 
57 
57 
17 
57 
57 
56 

to 

50 
56 
56 
56 
56 
11 
56 
56 
56 

56 
56 
56 
55 
55 
55 
15 
55 
15 
55 



55 
55 
55 
55 
55 
5o 
55 
54 
54 
54 



:j 908217)908270 



906 4*5 908539 908592 908040 90*099 906761 908807 
909021 909074 909128 909181 909211 909288 909342 
909556 909009 999063 9997 10 909779 909823 909877 
910990 910144 910197 910251 010304 91035H Q|041 1 
910624 910678 910711 910784 910838 910891 
911158 911211 91 1264 91 1317 911171 911424 
r>| 1690 91 1743 91 1797 91 1850 91 lOOljoi 1930 
912222 012275 912328 912181912415 912488 



912753|912806 
913^84913137 







912859 
913390 



1 



912913912960 913019 
913443 913490 013549 



908324] 906176 [IHW41lj 
908860190 891 4 j 908901 
909 395 190944 9 9095 02 
909930 90998 1 910037 



919101 91051s 



910944 910998 
9114771911530 
912063 
912594 
913125 



912009 
912541 
913072 



9I30<>2 0I3055 



911051 
911584 
912116 
9I26M7 
913178 
913708 



8 



9l057li 
91 I KM 
911637 
912169 
912706 
913211 
913761 



54 
64 
54 
54 
54 
54 
64 
54 
54 
14 



54 
54 
53 
53 
53 
11 
11 
51 
51 
51 



J 




TABLE XVIII 



LOGARITHMS OF NUMBERS. 



-8800 



Log. 913814- 



No, 



820 
821 
822 

MM 

825 
826 
827 
828 
_829 

"Sib 

Ml 
8»* 
8*3 
894 
835 
656 
837 
8*8 

840~ 
841 
842 
HIS 
844 
845 
MO 
847 
848 

mo 



913814 
914343 
914872 
915400 
915927 
910454 
010080 
017505 
918030 
918555 

9I9ots 

910601 
920123 
920645 
921166 
9216*0 
922206 
922725 
92*244 
923702 



924279 
924706 



850 
851 
852 
85* 
854 
855 
8541 
857 
sr>s 
Jtf9 

*oo 

861 
862 
803 
861 
855 
860 
807 
808 
869 
870 
H71 
872 
873 
874 
875 
87C 
877 
878 
879 







013867 

in mm 

914925 
915453 
915980 
916507 
917033 
917558 
918083 



1 



3 



913920 913973 914020 
91 4 149 914502 9] 4555 



914079 914131 



0140418 



914977 
915505 
916033 
916559 
917085 
917610 
918135 



915030 915083 
91 5558 91 5611 
9160859161S8 



916612916664 
91 7 138*917 1 90 
917663 917715 



91 8607 918669 



918188 918240 918292 918345 
918712 918754 



910130919183 
919653 919705 



920175 
920697 
921218 
921738 
922258 
922777 
923296 
923814 



929228 
920749 
921270 
921790 
922310 
922829 
923348 
033865 



921:131 
92 IS I* 



925312 925301 
925828 925879 



920312 

92685 

927370 

927883 

028396 

92890s 



927422 
927935 
928417 



929419 
1*20930 
930440 
930949 
931458 
931966 
932474 
9329*1 
933487 
933993 

93449H 
935003 
935507 
936011 



928959 929010 
929521 



937016 
937518 
93*019 
938520 
939920 



939519 
940018 
940516 
94101 1 
941511 
912008 



943000 
943494 



■26391 



924383 
921899 
925415 
925 931 

91614* 



W0908 926959 92701 



927473 



927986 928037I9S8M 



958498 



929170 
1929981 
930491 
931000 
♦31509 
'932017 
932521 
933031 
933538 
931044 
9315 19 
935054 
935558 
936061 



93651 1 936561 



9*7066 

937568 
93*009 
938570 
939070 

939509 

9 1 006s 
940566 



941561 
942058 



942504 942554 



943949 
943544 



943989944038 



I 



9 t 9235 
919758 
11202*0 
920801 
921322 
921842 
922362 
922*81 



915130 915189 915241 
115(361 915716 915769 
Mil 1 91 916243 916296 
116717 916770 916822 
917243 917295 &1 7348 
917768 917810 917873 
918397 

918816)918869 918921 



919287 
919810 
920332 
920853 
92)374 
921894 
922414 
922933 



919340 919392 



919H62 
920384 
920906 
921426 
921946 
922460 



923399 923151 
923917 923969 



920958921010 
921478 921530 
921998 922050 
02*518 922570 
922985 923037 923088 
923503 923555 923*307 



92 14 34 924486 
924951 925002 
925467 925518 



924021 

924538 
925051 



925982 
926197 



926034 
926548 
927062 



927524 927576 



928,719:92*001 



929001 9291 12 



930032 
93054 
93105 
931560 
93200* 
932575 
933082 
933588 
931091 



920572 92962* 
930083 9301 
930592 99064* 
931102 931153 
9310109*1661 
932118 932169 
9326261932677 
9331331033183 
933G 39! 933690 
934U5I934195 



934599934650934700 
935104 9351541935205 
935008 935658 935709 
936111936162 936212 
^36614 936664 93671* 
937116 937107 937217 
937618 937668 9377 1ft 
938110938169938219 
93*620 93*670 938720 
9391 20, 9391 70 939820 

999619 939669 939719 
940118 040l6ftl940218 
940610 940666940716 
041064 9411 1 4,941 163 94 1 21 3 



911611 94 1600 94 17 10 
912107 912157 912206 
942603 942653 942709 
943090 043148 943198 
913593 943013 913692 
944088 944137 944180 

2 | 9~\~4 



914184 



914600 914713 



919914 
920436 



914237 
914766)01481 
915294 
915822 
910349 
916875 
917400 
917925 



919444 
919967 
920489 



924124 



924072 

924589 924&41 [924693 
925 1 061925 1 57*925209 



914290 

9 

915347 
915874 
916401 
916927 
917433 
917978 



920019 
920641 
921062 



923140 
923658 
924176 



•10490 018502 
918973 910026 



919496 919949 



920071 
920593 
921114 



9914MI 92 1634 
922102 922151 
922622 92107 1 



923192 
923658 923710 
924228 



925570 925021 925073 



926137 0261 £8 
926051 926702 
927216 



926085 
926600 

927114 927165 
[J27627 927678 927730 
92H140 



928652 
929163 
929671 
34 930185 
930694 
931203 
931712 
932220 
932727 
933234 
933740 
934246 



928191 928242 
928703 928754 

MM 



929214 



929725 
930236 
930745 
931251 



93 1 751 

035255 
935759 
936262 
936765 



925724 



926239 920291 



933791 
934296 



926764 
927268 
927781 
928293 
928805 
929317 



929776 929827 929878 
930287 930338 930380 
930847 930898 



930796 

931305 931356 
931 SOI 



931763 931814 
932271 932321 
932778 932820 
933985 933*35 



931 107 
931915 
932372 939423 



932879 



9338U 
931317 



934*01 934*52 
935306 935 SAG 
935809J935860 
936313 936363 
9368151936805 



937267)937317:9*7367 
937769 



93S420 
938920 



938470 
938970 



037819937869 
938269 938319938370 
9387 70 '938820 938870 
030970 93931 91939960 

5*9769 1 939819 j 939 868 
940267 94 03 1 7 940 367 
940765 940815 940865 
94 1 263 94 1 3f* 941*6219414 J 2|04 1 462 
94 1 760|0 1 1 809(94 1 859 MM 1999 941 958 
042250 942306 942355 942 105 912 15 l 
9427521942801 1942355 94 2000(94 2950 
943247 94*297 94*346 043306 941445 



924744 

925260 
925776 



926805 
927319 
927832 
928345 
928856 
929308 



934397 



'35506 9: 



936413 
936916 
937418 



Diflf^ 

6* 

69 
5* 
5* 
53 
53 
53 
52 
63 
62 

it 
52 
91 
62 
52 
99 
62 
52 
62 
69 



999*99 



933386 933437 
999899 933943 



934448 



931902 93 1953 



135457 



935910 935960 



996401 
MM 

937468 



937919 937960 



939419939469 
039918 939968 
9-40417 940467 
940915 940964 



m4 y 

>43742 943791 94 3841 943890 043939 
9 1 1236 914285 941335 944384 944433 



5 



9 



52 
62 

59 
61 
51 
51 
61 
01 
51 

•1^ 

91 
61 
51 

01 

if 
51 
61 

61 
51 
_51_ 

50 
60 
60 
50 
60 
50 
60 
50 
50 
SO 

50 
60 
SO 
60 
60 
50 
60 
49 
49 
49 



88 



TABLE XVIII. 

LOGARITHMS OF NUMBERS. 



No. '88M- 



-0400 



Lne. 944483- 



No. 



880 
881 
882 
883 
884 
885 
886 
887 



oil 1*3 mm 

944970 945025 
[145409 9453 18 



94590 1 [94601 046059 V46I OmJo40 157 04 6207 |046256 916305046354 946103 
0404^2 946501 



946943 946092 
917434 0474831 
04705*4 947073 
04841 5 048102 
948002 01 895 I 



800 
891 
802 
803 



OjfiJOO 040430 019 1*8*949530 10585 



949 

95«3G.i 950113 950442 050311 051)560 950608 



950851 930900950949 05O90; u;,l04(i 
95 1 337 |95 1 386 95 1435 051468 031532 
941*10 MHN 052017 



895 051823 951873 

896 052308 953356 952105 932433 

897 952792 03284 1 052889 952938 



mmmmm 

953760 05380H 



900 
901 
902 
903 
904 
905 
006 
907 
908i 
909 



910 
911 
912 
011 
014 
015 
916 
017 
918 
919 



020 
921 
922 
023 
924 
025 
926 
927 
928 
020 







1 



940550 ( 94G600l9406 10 946G08!o46747 946796|0464H$|w680 1 



917532f94758| 947630 
018021 048O7O948II9 



944581 01403 L 04*480 



945074 945121 
015507 045616 



054242 954291 
054725 954773 
955206 955255 



055088 055734955784 



955303 



953373 953421 
953*56 953905 VS*H% 

954330 934387 954435 
951821 051860 05491 B 



011729 944779 944*28 



945 173 915222 945272 945321 945370 



9151-0, 



^45715^45764 945813 9158*2 045911 



6 | 



944877 M 



915119 



40 

■40 



5^0021 050073 950 12 1 9501 70 95021 9 950267 (o503U 



951095 95 1 1 43 195 11 92 05 1*40 061100 



952502 952550 
052986 053034 
953470 953518 



051580 051029951077 1051 7 20 
952066 052114052161 95221 1 



956264 
956745 



950168 9562 16 
956640 956497 
057128 957 176 957224 
957407 957655 957703 
958086 058134 058181 
958564 058612 958650 



950041 
050518 

959995 

060471 
960946 
06142 1 

901895 



959089 050137 
950564950614 
960042,960090 
960518,960566 
9600941061041 



959184 9502321959280 959328 059376 
959641 (950709 959757 059804 950852 
069881)940228 



060138(900185 960233 



960013 960661:960709 960756 960804 060851 960490 
961089 96n34|96U84|941Ml|941»79|06i326|^"*- 

961801 



1961400 061516961561 961611961658 961706 961753 



961943 96190Oi062O38kW2U85 902132 962180 



962369 962417 962464 '9025 1 I 
962*43 962890 002937 062085 
9633 1 5 1963363 9634 1 903 157 



963032 963079 963196 
963504 963552 003599 
063788 963835 963882 063920f963977 961024 061071 
964260:964307 
964731)064778 
065202 065240 
965072 0*15710 



96435 I 96 Hoi 



965296 965343 
965766 1 9658 13 



930 
931 
032 
033 
034 
935 
036 
937 
938 
930 



966142 900180 966236 066283 
9660 1 1 [060658 964705 904752 
967 080 067 1 27 067 1 7 3 967 220 
967548 067595 1067642 967688 
968 1 fi 908062 , 008 1 09 068 1 56 

968483 968630|068576.968623 
968950 068996 969043 960000 
069416 960462 060509069550 
969882 969928;969975,970021 
070347 970393 070440107 0486 
970812 970858 97O0O4 07O051 
97 1 276 97 1 322 97 1 360.97 1 4 15 
0^ 740)971786 971812 971870 _ 
9< 2203 072249 972295 972312 972388 972434 



I 



972666[971719 972758 972S01 



2 



953083 953131 0531801053228 
953546953415 053663 95371 1 
954001 954O49 j054098 954144* 954494 
954484 U54531954580 9*462* 954677 
954944 955014 955043 9451 10 055158 
955447 955495 055343 055592 955610 
055880:955028 05597 6 956024 956072 956120 
056361 050409 956457 956505 95655 3 9 56601 
95 6840 1 956888 054934954984 957032 957080 
957310 957368 957416 957464 



955399 



955351 
055832 
956312 
956792 
057272 

057751 9577991957847 057894 
958229 958277|958325 958373 058420 
058707 958755 058603 058430910600 



901825 064872 964010964066 



905390 065437 
904840,065907 905954 
1*66320 966376 966423 
966798 966845 90689JJ 
907267 96731 I 907361 



950057 9;.y;o.> 9597,* t 



952500 952047 052696 



962550 062606 002653 962701 
963174 
063610 
0641 

9644481964495 964542 



957611 
957942 957000 
958468 
958046 



947041 047090(917 1 39 947 180 017238 947287 1947336 94 7 385 

26 047814 

94816* 948217 018266 948315 04 
9485] 1 [9 18580 048608 948057 948700 04 87 5 5 048804 04884: 
948999 O40O4^|949O97[940U6| 949195 ! 919244 ! 94929ia 04' 

910634 049483 M9732 949 * *0 Sln*29 



950843 



051774 
052250 
952744 



957551 
958038 
058510 
95H904 



059423 
059900 
960376 



48 
4» 
43 
48 



959471 
95 -Hit 7 
060423 



901X17 



961374 
961848 
962275 962322 
96274* 1*6279. 



963221 

963693 



9u:t2b> 
063741 



965013 065060 
965484I9C5531 



0677351967782 
9f>8203 | 948ftl0 

9^70 968716 
960136969183 
069602960649 
170068 9701 14 
07O533]07O570 
97O907;071O44 
971461 971508 
97IP2597I97I 



970161 



3 



2851 972H97 



966001 
966470 
966930 
067408 
967820 967875 



«?6*296 



971554 
972018 
972480 
972943 

IT 



H 90 11 6.1O6 J21 21 
964500 064G37 064081 



968343 



96*703 06*810 
969229 969276 
069605 0697 12 



070207 



970626 970G72 
071000 971137 



971000 



965108945 
065578964414 
966048 946005 
966517 966544 
967033 
047454 947501 
067922(967909 
96S389 968436 

068856948903 
969323 060369 
969788069835 
970254070300 
9707191970766 
971181971229 



972527 
072989 



971647 



972064 0721 10 



972573 
073O35 



HUN 
972156 
072619 
973082 



49 
48 
43 
4* 

40 

it 

47 
47 
4T 
47_ 

47 
17 
47 
4T 
47 
47 
47 
4T 
<7 
47 
47 
47 
4T 
47 
47 
46 
46 
46 
46 
46 



TABLE XVIII, 



89 



LOGARITHMS OF NUMBERS. 



No. oioo. 



Log- 



No. 



941 

912 
913 
Ml I 

045 
940 
W 
948 
949 



97312* 
973500 



973174 973220 9732609733131173359,073 105 973451 0;:... 

973030 073082 07372* 07377 I 073*20 073806 073013 973959 




071512.,, 

•0:19729750^ 



975132 
075801 
976350 



975 178 075524 




1978317 978363 



M7r^i7 1 97ori7 



975937 075983 976029 970075 9761 2 I 970 1 66 
97639G f 97r>142!976 187 970533 070579 070625 

6940 97099 1 977937 977083 977 120 
7403 977449 977 10 >|9775 11 " 
7lMJl,977ytM>977f>. : »2i9779yH 
109 976154 




..,.8154 9785U0 978540 
978033 1 97 87 2 1^9787 7 4 978819 978805 978911 978950 979002 
979 1 38 97 9 1 8-1 9792 30 979*75 979321 979366 97941 2 107 94 S 7 
'979.194 979639 979685 979730 979776 979821 979867|979912 
980094 98fl 140:080185 980231 98027 980322 1 980 307 
9H05 |9 9*0501 MHU13 10 MSDl^So 9*0730 980770 980621 



U80O03 980040 



980*03 



980957 981003 08 1 048 08 L 003 08 1 1 39 jOBl 1 64 



967 
90S 
969 



98317 
9S362G 
984077 
984527 
9841*77 



985120 985471 



985875 
980324 
986772 
987219 



970 
971 

972 

973 19881 13 

974 988559 988603 
075 
ffTO 



9*900] 



978 
679 



080 
981 
982 
983 
9B4 
9«5 
980 
987 
988 
989 



t 



I 4 j 5 I ft | 7 j 

197331 3 <07 3359,97 3 405 9734*1! 



Of MOT 973543 
974005 
974466 
974926 



975570 975616 975001 975707 975753 975799 



977175 977220 46 
7511 977580 977632 977078 46 



978043,9780*9 



D81501 981547 981592J9BI 037 081683 981 TIB 981 
981 861 081909 981034 982000; 982945 ,982090 982135 982181 



981229 981275 



081320 45 
773 45 
9*2220 45 



08915* 
980912 
081305 
1981819-^ 

1983271 982310 982362 555 107 982 152 <>2 197 9825-13 9 *2588 982033 982678 
W647I3 982761* 98281 4 982859 982904 0112049 982994 983040 983085 983130 

■ 9*358] 
98.1932 
381482 



975845 



976212 07025*976304 



970702 



98322 983205 983 3 1 01 98335 6 9* 34 ft 19*3 4 4 6 1 9831 1 
9*3071 983716 983702 983807 083H 52 083807 0831*42 
984122 934167 984212'9ai257^84392 984347 984302 



984572 



081017 



965022 985007 



985920 
986369 

986810 
987261 



985510 
985905 
986113 
980801 



987600 98T7 11 
988157 



989539 



989450 989404 
989895 989939 089983 
990339 990383 090428 
990783 900827 990871 
991 220 991 270 991315 



091609 991713 
992111 092150 



991757 
0922OH 

992553 092598.092042 



98 1002!984707,98475a 
985112 985157 
985561 1985000 



984797 



985202 985247 



98001 o|986055 
9B6458k>8fi503 



985096 
980144 



984842 
085292 
985741 



9835 3ti 
9*3987 
981437 
984887 
985337 



985051 

98th r on 

936548 980593 
986900 9b 095 1 [086995 987040 
987 309 9 8735 i ?J87 398 087 443 9874 87 |f>8 7 5 32 1987 5 77 
987756 987800!987845 987890j987931 987979 988021 . 
988247 988291 988336 988381 988425 988470 1 
988093 1 9887 3 7 988782 988820 98887 1 ]0S891 
9891381989183 0802271989272 
0S0583 989628 980072 98971 7 



986189 0H623 3 980279 
986682 980727 

9^oT5 |987T30 987174 
!>87G22 



98*202 
98*01* 
989049989004 



990028;999D72 
990472.91*9516 
990010 l 99990f> 



993083 
993524 



'992995 993039 
|993 130 993480 
993877 99392 1 
094317 994301 
994757 99-1801 994845 
905 196 995210 995281 



993905 991009 994053 



9 Diff\ 



46 
40 
40 
46 

915386' 40 



46 

46 



978135 
1*78501 
(7'iii 17 
979503 
m»9S» 
L*80412 
:i*0807 



384032 
985382 



985786 985830 



9901 17 990101 



090561 
091004 



990605 
991019 



9*8008 
[?**5 1 1 
98*960 
989405 
989850 
990294 



901359 901 iPS 99l44t*5Si 192 
991802 991840.991890 991934 r _ 
9922 4 1 1092288 9923 3 3 902377 9924 2 I 9921 65 9925 09 



989316 089361 
989761 989806 
1M 0200 090 j., a 
99 1650 990001 109073 8 
90 1 093 991137 991 1 82 
99T53G 99! 580 091625 
09 1 97 9 992023 002007 



992080 



1*92730 992774 092818 902863 



093127 993172 

993568 003013 



99 > 

991 

992 1996512 
90S 906919 

994 1097386 

995 1907823 997867 **97910 
990 
997 
998 



993057 
- 99-109? 

994 105 994449 094 493 994537 



0948891*94033 
995328 095372 



994977 
095416 



995633 095079 995723 995767 09581 l;90j854 
99607 4 990 1 1 7 090 1 1 990205 9962 J 9' 9110293 



993701 
0911 U 

994581 
095021 
995UW 



096555 096599 
990993 997037 
997430 997474 



i098259 
998095 
999130 
099505 



998303 f 998340 
9087391098782 
999174 990218 
093fi09| 099632 

|~2 



9060 1 3 990087 10907 3 
997080 997 121 997 1 0* 
097517 997501 997005 
097954 997938 998011 
rmH390 99g434 U9et177|99852J 998564 
098826 91*8809 998913 998956 999000 
990201 |l*09305! 999 3 i 8] 999302 099133 



1 



993301 

993745 

991185 9912211 



00589* 
1*00330 
996774 
09?2l2 
997648 
908085 
99*521 



992907 
093348 



901023 
91*5004 
995504 

995942 
1*90380 
096818 
097255 
9970H2 



991009 
995108 
905547 



992951 
\ 093302 
* 903833 
994273 
994713 
995152 
995591 



095980 
900421 



990030 
996408 



996*02 990905 
9972D9 997343 
907779 



'97730 
008128 998172 



91*8216 
0f*8OO8 008052 
0900-1 3 9001*87 



990739 090783 [999826 



.,.. 99917* *: 
Ll!i987il|9999i:i 999957 

~9 _ 



1>, 

10 

46 
46 
40 
45 
45 



45 
45 
45 
45 
45 
45 
15 
45 
45 
J5_ 
15 
45 
45 
45 
45 
45 
41 
44 
44 
44 



44 
11 
II 

44 
44 
It 

44 
44 
44 
44 



44 
44 
44 
44 
44 
11 
44 
44 
44 
13 



90 TABLE XIX. 

LOGARITHMIC SINES* 



Sine Decree. 



M 


If 


III 


1\ r 


3i *" 


III* 


5tf 


i ii*i' 







5.665575 


5.0*6605 


6.162606 


6.287635 


0.384515 


59 




I 


6,463726 


6.530673 


6.588605 


6.639817 


6.685575 


6,7209<j7 


58 




2 


6.764756 


6.799518 


6.831703 


6.861666 


6.880695 


D.0IO02I 


57 




3 


6.040*47 


6. 064328 


i) >>Nii(-ior> 


7.007794 


7,027097 


7 .0 1730J 


50 




4 


7,085780 


7 


7.100518 


7*116938 


7.U2733 


7.147073 


55 




a 


7.162606 


7.176936 


7.100725 


7 .204089 


7.217054 




54 




it 


7.241877 


7.253776 


7,205358 


7. 276030 


7.287035 


7 , 208358 


53 




7 


7. 308824 


7.319043 


7,329027 


7.338767 


7.31*4332 


7* 157071 


61 




6 


7.366816 


7.375770 


7.384544 


7.303145 


7 .401576 


7.400850 


51 







7.417068 


7 . 125037 


7 433762 


7441449 


7,449002 


7.4564243 


60 




10 


7.463725 


7,410004 


7.477900 


7.484015 


7 .401754 


7 . 498487 


49 




it 


7.565118 


7.511640 


7.518083 


7.524423 


7,530672 


7 .536832 


48 


6:104 


12 


7.513900 


7,548807 


7.554806 


7.560635 


7.566387 


7.57906ft 


47 


67'JI 


13 


7.577668 


7,583201 


7.588664 


7,504050 


7.599388 


J ,u04Ga3E 


40 


53Gi 


14 


7.000853 


7,014903 


7.620072 


7.625003 


7.630050 




45 


4092 


15 


7*630816 


7.644615 


7.610361 


7.654056 


7,058701 


7.663297 


44 


4C70 


10 


7.667844 


7.672345 


7.676799 


7.681208 


7.685573 


7.680894 


43 


4381 


17 


7 604173 


7.G08H0 


7 .702606 


7.706762 


7.710870 


7 711057 


42 


4136 


19 


7.718907 


7 , 7 22000 


7.726905 


7.730896 


7.734701 


7.736651 


41 


3013 


19 


7 , 742477 


7.746270 


7.750031 


7 .7.13758 


7.757454 


7.761119 


40 


3713 


20 


7.764754 


7.768358 


7.77193* 


7.775477 


7.778094 


7 .78/ 1 831 




3531 


21 


7.785*113 


7.780376 


7.792782 


7.706162 


7.799515 


7 i 80x843 


V> 8 


33M.i 


22 


7.806146 


7.800423 


7.812677 


7.815905 


7.810111 


7 .82 1 2031 


• * 

#7 


3217 


23 


7.825451 


7.828586 


7.831700 


7.634701 


7*837860 


i . 8 iiwuj 


•r. 
5»l> 


3030 


24 


7.643931 


7.840030 


7.840994 


7.832888 


7*855633 


7 ,838757 




2051 


25 


7.861662 


7.864548 


7.867414 


7*870262 


7.873092 


7.875901 j 


34 


9B& 


26 


7*878695 


7.681470 


7.884228 


7,886968 


7.889000 


7.892306 


12 


2731 


27 




7.607753 


7.000414 


7,003054 


7.905076 


7.008287 


32 


1633 


28 


7.010879 


7.013457 


7,916019 


7.018566 


7 .921098 


7.923616 


31 


2540 


2D 


7.926119 


7*928608 


7,931082 


7.033543 


7.935989 


7.038422 


30 


24 1| 


3D 


7.040842 


7.943248 


7.045641 


7.048020 


7.950367 


7 ,052741 




2373 


31 


7.955082 


7.057410 


7.050727 


7.962031 


7,964322 


] . 086602 


.48 


2297 


32 


7.968670 


7.971120 


7 973370 


7.075603 


7.077824 


i .080034 


Sf7 


2227 


33 


7.982233 


7.984421 


7.986508 


7,088764 


7.090910 


7,90*1064 


'ill 

-.0 


2161 


34 


7.005198 


7.097322 


7,900435 


8.001538 


8.003631 


8.005714 


J-l 


2008 


85 


8.007787 


8.009850 


8.011003 


8,013947 


8.015981 


8,018005 


24 


203U 


36 


8.020O21 


8.022027 


6.024023 


8. 026011 


8.027089 


8 . 020050 


23 


1083 


37 


8.031919 


6.033871 


8.035814 


6.037740 


8.039675 


8.041592 


22 


1030 


38 


8.043501 


6.045401 


8.047294 


8.049178 


8,051054 


8,052022 


21 




39 


8.054781 


8.056633 


8.058 177 


8.060314 


8,062142 


8.063063 


20 


1832 


40 


8.065776 


8.067582 


8.000380 


8.071171 


8.072955 


8.074731 


19 


17*7 


4L 


8.076500 


8.078261 


8.080016 


8.081764 


8.083504 


6 . 085236 


I 8 


1714 


42 


8.086965 


8.088684 


8,090308 


8.002104 


8.093804 


8 . 005 107 


1 4 


1 703 


43 


8.007183 


8.008863 


8.100537 


8.102204 


8.103861 


3. 105519 


16 


1061 


44 


8.107167 


6.108809 


8.110444 


8.112074 


8.113607 


8.115315 


15 


1626 


45 


8.116926 


8.118532 


8.120131 


8.121725 


8.123313 


8 IftlfldS 

Q . J X IDVil 


14 


1500 


46 


8.126471 


8.128042 


8.12U0O6 


8.131166 


8.132720 


8.134268 


13 


1556 


47 


8.135810 


8.137348 


8.136879 


8.140106 


8.141927 


8.143443 


12 


1524 


Aft 


8.144953 


O * liUlvO 


0,141 'Oil 






8.152428 


11 


1 IT' 


49 


8,153907 


8.155382 


8.156852 


6.158316 


8.159776 


8.161231 


10 


1162 


50 


8.162681 


8.164126 


8,165566 


8.167002 


8.168433 


8. 16ON50 


9 


1432 


51 


8.171280 


8.172607 


6.174109 


8.175517 


8.176920 


8.178310 


8 


U05 


52 


8.179713 


8.161102 


8.162488 


8.183868 


8.185245 


8.186617 


7 


1379 


53 


8.187985 


8.180348 


8.190707 


8. 102062 


8.193113 


8.194760 


6 


1353 


54 


8.196102 


8.197440 


8.198774 


6*200104 


3.201430 


8,202752 


5 


132* 


65 


8.204070 


8,205384 


8.206604 


6*208000 


8.209302 


8.210601 


4 


1304 


56 


8,211895 


8*213165 


8.214472 


8.215755 


8.217034 


8.216300 


3 


1281 


57 


8.219581 


8.220840 


8.222113 


8.223374 


8.221631 


8.225884 


2 


1258 


58 


8.227133 


8.228380 


8.229622 


8.230861 


8.232006 


8.233328 


1 


1237 


50 


8.231557 


8.935782 


8.237003 


8.238221 


8.239436 


8.240647 





1216 




<RI" 


50 


40" 


[ 30" 


20* 


10* 


M 





Co-sine 89 Degreea. 



TABLE XIX. 

LOGARITHMIC TANGENTS. 



01 



Tangent Degree. 



M ! 


0* 


nr 


20* 


30* 


40" 


f>0* 




Diff, 


o 




5 ,685575 


5 . 986G05 


6.162696 


6.287635 


6. 384545 


59 




1 


6.463726 


6 . 530673 


6.585665 


6.639817 


6 . 685575 


6.726968 


56 




% 


6.764756 


6 799518 


6.831703 


6.861666 ' 


6.889695 


6 916024 


57 




i 


6.940847 


6.961329 


6.986605 


7 . 007794 


7 .027998 


7.047303 


50 




4 


7,005786 


7.083515 


7.100548 


7rll6939 


7, 132733 


7,147973 


55 




9 


7. 102096 


7.176937 


7,190725 


7,204089 


7,217054 


7,229643 


54 







7.241878 


7.253/77 


7.265359 


7.276640 


7*287635 


7.296359 


53 




7 


7 , 308*25 


7.319041 


7.329028 


7.336788 


7.346333 


7.357673 


52 




8 


7.366817 


7.375772 


7,184546 


7.393146 


7,401579 


7, 109852 


51 




9 


7.417970 


7.425939 


7.433764 


7.441451 


7,449004 


7.456428 


50 




10 


7 .403727 


7.470906 


7.477968 


7.484917 


7.491756 


7 lyfiioo 


49 


tiny i 


1 1 


7.505120 


7.51 1651 


7.518085 


7,524420 


7 530675 


7 536635 


J8 


6294 


12 


7 .5421*09 


7*548900 


7,554808 


7.560638 


7,566390 


7 .572068 


17 


5791 


II 


7.577671 


7.583204 


7,588607 


7*594062 


7.599391 


7.604655 


46 


5362 


14 


7.609857 


7.614996 


7,620076 


7,625097 


7 .630060 


7 634066 


45 


4992 


II 


7 . 639820 


7.644619 


7.649366 


7.654061 


7 . 658706 


7 , 06330 1 


44 


4670 


16 


7.667849 


7.672350 


7.676804 


7,661213 


7.685578 


7.689900 


43 


4387 


17 


7.694179 


7,698416 


7.702612 


7,706768 


7,710665 


7.714962 


42 


4136 


18 


7,710003 


7 .723005 


7.726972 


7,730902 


7.734797 


7.738658 


41 


3913 


J'i 


7.742181 


7. 7462 J 7 


7.750037 


7.753765 


7.757462 


7.761127 


40 


3712 


20 


7. 76476 I 


7 . 766365 


7.771940 


7,775485 


7.779002 


T ^2490 


39 


3531 


i!l 


7 . 78595 1 


7.789384 


7.792790 


7.796170 


7,799524 


7*802852 


38 


3367 


22 


7.806155 


7.609432 


7.812086 


7.615915 


7.819120 


7.822302 


37 


32 1 7 


XI 


7 . 825400 


7.828596 


7.831710 


7.831801 


7,837870 


7.840918 


36 


3080 


34 


7.613044 


7.846950 


7*849935 


7.852900 


7.855844 


7*858769 


35 


2954 


2 j 


7.861674 


7.6645GO 


7.867426 


7.870274 


7.873104 


7.875915 


34 


2839 


2/5 


7.878708 


7,881433 


7.684240 


7*886981 


7*869704 


7.892410 


33 


2732 


27 


7.89509!) 


7.897771 


7.900428 


7,903066 


7.905692 


7*908301 


32 


2632 


18 


7.910894 


7,913471 


7.916034 


7,918581 


7.92L113 


7.923631 


31 


10 


29 


7.926134 


7.928623 


7.931098 


7.933559 


7.936006 


7938439 


30 


2454 


30 


7 . 9J0856 


7,943265 


7.945657 


7,948037 


7*950404 


7 .952758 


£ J 


23 7 3 


31 


7,955100 


7.957428 


7.959745 


7.962049 


7.964341 


7 . 'J6662 1 


28 


2298 


32 


7 . 968880 


7,971145 


7.973389 


7.975622 


7.977844 




*?7 


2^27 


33 


7,982253 


7.984441 


7,986618 


7*986785 


7.900910 




*n\ 
*u 


2161 


31 


7.995219 


7.997343 


7.999456 


8.001560 


H- 003053 


8.005736 


**> 


2098 


35 


8 . 007809 


6.009872 


8.011920 


8.013970 


8.016004 


8.018020 




2039 


36 


8.020044 


8.022U51 


8.024047 


6.026035 


8.028014 


8.029984 


23 


1983 


37 


8.031945 


8.0338»7 


8,035840 


8.037775 


8,039701 


8.041616 


22 


1930 


38 


6.043527 


8.045428 


8.047321 


8.019205 


8*051081 


8.052949 


21 


1880 


39 


6.054809 


8,05666! 


8,058506 


8-060342 


8.062171 


6.06399ft 


20 


1833 


40 


8-065800 


6.067612 


6,069410 


8,071201 


8.072985 


OtVI If Ul 


19 


1787 


41 


D f VI WW %J 4 


8.078293 


8.060U47 


8.061705 


8,083536 


8 085270 

V * VOVi| 1/ 




1744 


42 


8 086907 


8.088717 


8.090430 


8.092137 


8,093837 




1 i 


1 703 


43 


8.097217 


8 . 098897 


8.100571 


8.102239 


8. 103899 


8. 105554 


ID 


1064 


44 


8. 107202 


8 . 198845 


8,110481 


8.112110 


8,113734 


U ► 1 1 i'O-Ja 


1 -t 


10*1 


45 


H. 116963 


8.118569 


8*220169 


8*121763 


8 123351 

Urn liUilM 1 


8 liilOTt 

p 1«-Uii4| 


M 
* * 


1591 


46 


8.120510 


8.128081 


8.129646 


8.131206 


8.132760 


8.134308 


13 


1557 


47 


8,135861 


6.137389 


8.138921 


8.140447 


8,141969 


8.143485 


13 


1524 


48 


8.144996 


6.146501 


8,148001 


8*149497 


6.150087 


8.152472 


11 


1493 


49 


8.153952 


8.155426 


8.156896 


8.158161 


6*150821 


8.161276 


10 


1462 


SO 


6.162727 


8.164172 


8*165613 


8.167049 


8,168480 


8 , 1 69900 


9 


"1424 


51 


8.171328 


8.172745 


8.174158 


8.175560 


8.176969 


8.178308 


6 


1400 


52 


8.179763 


8.181152 


8.182538 


8.183919 


8.185296 


8.180068 


7 


1379 


53 


8.186036 


8.189400 


8.190760 


6.192115 


8*193466 


8.194813 


6 


1353 


54 


8.196156 


8.197494 


8.198829 


8,209159 


8.201485 


8,202806 


5 


1328 


55 


8.204126 


8.205440 


8.206750 


8.208057 


8.209359 


8.2I065S 


4 


1304 


56 


8.211953 


8.213213 


8.214530 


8*215814 


6,217093 


6.216369 


3 


1281 


57 


8.219641 


8.220009 


8.222174 


8.223431 


8.224692 


8.225945 


2 


1259 


68 


8,227195 


8.328442 


8.229685 


8.230924 


8,232100 


6,233392 


1 


1236 


59 


8.234621 


8.235846 


8.237068 


8.238286 


8.239501 


8,240713 





1217 




60* 


50* 


40* 


30* 


20' 


10* 


M 





Co-tangent 80 Degrees. 



92 TABLE XIX. 

LOGARITHMIC SINES. 



Sloe 1 Degree. 



M 


<r 


10* 


'21 1* 


30* 


40* 


5U* 




Dif. 


if 


11 V 1 1 hi ^ \ 


M 4J^llri(l 


14 ■/ 1 E4iil 


Ii 4 J K 1 1ll 

11.4 IjIjU 


8 * 44Wk>1 


"rjf 1 ^ 1 ■ * 


9m 


j 1 \m 


I 
i 


11 4 if Hit 


ll J ' " . i- 1 2 ■■. 

fl ■ /o ii* i b 


M 'HI 4 '1A 


8.252378 




& QtilMC 

B.3C34VX0 1 


58 


117T 




U -, ("III 1 




U 4 <LU 1 *>1 


o. 249584 


ll H I - Jli 

8.ZEHJ7 39 


■v 4*1 1 bil 14 


- 


1 1>» 


3 


U 1 "J 

M . JJMlr-14 
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44 
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8,289773 
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8,291928 


8 393902 


8.29J073 
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53 


1672 


H 
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8.297270 


8.298330 


8.299386 


8.30J443 ! 


6, 301496 


61 
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9 
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49 
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U tlniMT 
O , 91U9a7 
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B, 34l/i) 41/ 
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U *4&il4fk 
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47 
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B.347 Will 
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46 
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8,3348ju 


8 * 335848 


8 ,330819 


8,337787 


45 
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14 
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8. 34 25 9w 


a tiitct 
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44 
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ID 


8. 344504 


8.345155 


8,316405 , 


8,347352 
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8.349240 


43 
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17 


8,350180 


8 . 35 11 1 9 


8 « 352056 ! 


8 , 352991 


8 ,353924 
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1 49 


933 


IS 


H. 355783 


8.350710 


8.357035 1 


8 . 358558 


8.350479 


8,360306 
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922 


19 


8.361315 


8.302230 


8.3H3143 


6.364054 


8*304964 


8. 365 671 


4B 


911 




d . :>h ni * 7 1 7 
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8 . 309482 
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99 
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31 
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IS 
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B.37749U 
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8 i 380 1 38 
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37 
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36 
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8,301395 
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35 
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8.391800 
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8,396403 
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34 
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8.401532 
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27 


6 . 403 1 90 


8.494030 


8 . 404859 


8.405(187 


8 400513 


9,407338 


33 
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28 
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8.400803 
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8. 41 1436 


8,412254 


31 
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29 
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8,410308 
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30 
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20 
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31 
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27 
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26 
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ai 

34 


H.436H00 
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39 
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35 
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24 
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30 
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23 
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37 
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22 
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38 
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21 
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20 
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19 
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17 
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43 
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15 
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14 
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46 
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ll 
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47 
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12 
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46 
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11 
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49 
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8,501743 


8.502405 
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8,503727 


8.504386 


10 
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50 


8.505045 


8.505702 
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8.507014 
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9 
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B, 509025 
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8 
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52 
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6 
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54 
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8,521186 


8,521810 
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8.523083 


8.523713 


5 
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55 


8.524343 


8.524072 


8,525599 


6.526220 


6,620852 
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4 
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8.528725 
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8.529969 
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57 
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8.534909 


3 
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58 


8.535523 


8.530136 


8.53074T 
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6,537960 


8.535576 


1 
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59 


8,539188 


8,530794 


8,540401 


6.541007 


8.541612 
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M 
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TABLE XIX. 93 

LOGARITHMIC TANGENTS. 



Tangent 1 Degree. 
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30* 


40* 
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O 


8.241921 


8.243126 


8*244328 


8.245526 


8.246721 


8*247913 


59 


1197 


1 


8.340101 
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8*251409 


8.352048 


8*353823 
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58 
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2 
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8.257331 
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8.359654 
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8.260811 
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57 
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3 
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8.261203 
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8.368834 


56 
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4 


8.269956 


8*27 1US0 
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55 
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8.305770 


8.306811 


6.307849 


50 


1042 


10 


8 . 3(18884 


8*3099 I 7 


8. 310048 


8.311976 
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10 
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9 
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4 


627 
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8*534549 
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2 
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8.535770 
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8.537616 
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94 TABLE XIX. 

LOGARITHM IC SINES, TANGENTS, AND SECANTS. 

~~ Qcgi+fc 



] 



Sine. 



DifT. 
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7 
$ 
| 

10 

Ti 

12 
13 

1 1 

15 
16 

1 
18 

19 7 

20 1 



000000 
403726 
764756 
9108 |7 
065786 
162690 
2lih77 

366816 

moos 

463726 



505118 
5 42906 
577068 
500853 
039816 
667846 
604173 
718907 
742478 
764754 



21 
22 
23 7. 



21 
25 
26j7 



T 
28 
29 
30 



785943 
8U6146 
825451 
843034 
861662 
878605 
895085 
010679 
926119 
940842 



31 

32 

33 

34 

3 

36 

37 

38 

39 

40 



955082 
968870 
982233 
995198 
007787 
020021 
031919 
043501 
054781 
065776 



41 
42 
43 
44 
45 
46 
47 
46 
49 
30 

51 
59 
53 
54 
65 
56 
57 
58 
59 
60 



070500 
086965 
097183 
107167 
116926 
126471 

.135810 
144953 

.153907 
102681 



171280 
179713 

.187985 

196102 
204070 
,211895 
.219581 
.227134 
234557 
241855 



501717 
293485 
'208231 
161517 
131968 
111578 
96653 
85254 
76262 

68988 
62981 
57936 
53641 
49938 
46714 
43881 
41372 
39135 
37127 
35315 
33G72 
32175 
30805 
29547 
283 8H 
27317 
26323 
26399 
21538 

23733 

22980 
22273 
21608 
20961 
20390 
19831 
19302 
18801 
18325 

17872 
171 II 
17031 
16639 
16265 
1 5908 
15566 
15238 
14924 
11622 
14333 
14054 
13786 
13529 
13280 
13041 
12810 
12587 
12372 
12164 



Co-sitR\ 



Co-aine. j D. | 'I'uig. 



000000 
000000 
00 000 
000000 
oooooo 
000000 
M 99999 
99999 L« 
990999 
9999UU 
909998 



999998 
999997 
999997 
999990 
999996 
990995 
99999» 
999991 
999903 
9JI1I993 

999992 
9991*91 
090990 
990989 
999989 
999988 
999987 
999986 
99998.) 

999961 
099982 
999981 
999980 
999979 
999977 
999970 
999975 
999973 
999972 
999971 



999969 
999968 
999966 
999964 
999963 
999961 
999950 
999958 
999956 
999954 



999952 
999959 
999948 
999916 
099944 
999942 
999940 
999938 
999936 
999 934 
Sine. 



6.006604 



,6.463726 
i-.7M7.-0 
6.940847 
7.065786 



501717 
2934 85 
S082I1 

[}SS& 

7. 30882' 1 



Diff. 



7 ,36681 
7.417970 
463727 



7.505120 
7.542909 
7,577672 
7.609857 
7.639820 
7,667849 
7.694179 
7.719003 
7.742484 
7764761 



785951 
7.806155 
7.825460 
7.843944 
7,861674 
7.878708 
7.895099 
7.910804 

920134 
7.940858 



7.955100 
7.608889 
7.982253 
995319 
8.007809 
8.020045 
8.031945 
8.045527 
8,054809 
8.065806 



8.076531 
8.086997 
8,097217 
8,1 07202 
8,116963 
8.126510 
8.135851 
8.144996 
8.153952 
8.162727 



8.171328 
8.179763 
8.188036 
8.196156 
8,204126 
8.211953 
8.219641 
8.227195 
8.234621 
8.341922 
Co-tang, 
89 Degrees. 



966,1 3 
85254 
76263 
68988 
62981 
57937 
53612 
49939 
46715 
43882 
41373 
39136 
37128 
35313 
33673 
32170 
30807 

ao;. 19 

28390 
37318 
26325 
25401 
24540 
23735 
221*82 
22275 
21610 
20983 



Infinit*, 
13.536274 
13.23524 4 
13.059153 
12.934214 
12.837304 
12.758122 

2.691175 
12.633183 
12.582030 
12.536273 



Co-tang. 



Secant. 



10 .090000 
10. 0OO 000 
10.000000 

10. oooooo 
10.000000 
10. oooooo 

10.000001 



Infinite. 
IS. 536274 
13,235244 
13.050153 
12.931214 
12,837304 
12.758123 



Hf.OOOOOl 12.691 176 
10,009001 IS, 631184 

1 . 00 000 1 12. 582032 

1 0. 000002 12.530274 



12,494880 
12.457091 
12.422328 
'12.390143 
12.360180 
12.332151 
12.305821 
12,280997 
12.257516 
12.235839 
12.214049| 
12.193845| 
12.174540 
12.156056 
12.138326 
12.121292 
12.104901 
12.089106 
12.073866 
12.059142 
12.044900 
12 .031 I I 1 

12.017747 
12,004781 

Jo^U. 992191 
^ 11.979955 

19305 



12.494882 
12,457094 
19.422332 
12.390147 
I2.30Q1S4 

2*332155 
12.605827 
12.2HI0O3 
12.257522 

2.235246 



10. 00000b 



18803 
18327 

17875 
17444 
17034 
16642 
162G8 
15911 
15568 
15241 
14927 
14625 

14336 
14057 
13790 
13532 
13284 
13044 
I 28 14 
12501 
12376 
12168 



U .008055 
11.956473 
11.945191 
11.934194 
IK 923469 
11.913003 
11.902783 
11.892796 
11.883037 
II .873490 
11.864149 
11,855004 
1 I ,846048 
11.837273 



12.214057 
12. 193854 
12.174540 
12,156066 
12.138338 
12.121305 
12.104915 
12.089121 
12.073881 
12.059158 
127044918 
12.031130 
12.017767 

I2.IMM802 

11.992213 
11.979979 
tl. 969061 
11. 956.199 
11.945219 
11. 934224 
1 1.923500 
11.913035 
11.902817 
10.00003611,89283.1 
10.000037 1 11. 8830 7 4 
10.000039 11.873529 
10.000041 11.864190 



10.000042 
10.000044 
10.000016 



11.828672 10.000018 



11.820237 
11.8119641 
11.803844 
II. 795874 
|ll. 788047 
11.780359 
11.772805 
11.765379 
11 .758078 

Tang, 



10.000050 
10.000052 
10.000054 
10.000056 
10.000058 
10.000060 
10.000062 
10. 000064 
10.000066 



11.855047 
11.846093 
U. 837319 



11.828720 
11.820287 
11,812015 
11.803898 
11.795930 
11.788105 
11.780419 
11,772866 
11.765443 
11.758145 

Secant, 



60 
59 
5* 
:.: 

50 
51 



■Vj 
4a 
47 
if, 
a 

41 
43 

It 

11 



VJ 



m 
s; 

36 
35 
II 

a 
n 

30 



27 

n 
ji 

H 

11 
M 



TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



05 



1 Degree. 



Tang. 

8.241021 
8,249102 



8.241*55 

8,249033 
8.2 56001 



11003 
11 70S 



9 

, 1 1 > W> tt ' 
8.263042 . . " ? 9 



tl 

12 
IB 
U 
15 
16 
17 
18 
10 
20 



21 
22 
23 
21 
25 
20 

a: 

28 
29 

ai 

32 
33 
34 
35 
36 
37 
38 
30 



41 

VI 
43 
44 
45 
46 
47 
48 
49 
50 



SI 
52 
53 
54 

55 
56 
57 
68 
59 
60 



Dig". J Co-nine* 



8.283243 
289773 
8,296207 
8.30254li 
s . 30*7'.H 

314954 
6.321027 
8,327016 
8.332921 
8.338753 
8. 3 14504 
8. 359181 
8.355783 
8.361315 
8.3667 7 7 

8.372171 
6.377499 
8.383762 
8.387962 
8,393101 
8.396170 
8.4U3I99 
8.408161 
8.413068 
6.417919 

8.422717 
8.427462 
8.432156 
8.136890 
8. 111394 
8.415941 
6.450140 
6.454893 
8.459301 
8.46 366a 

8. 467 985 
8.472263 
8.476498 
8.180693 
M. 4*4848 
8.488963 
8.493040 
8.497078 
8.501080 
8.50 5045 

8.508974 
8.512867 



10883; 
10722. J 
10566 



10413 



Co 



10260 
10122 

9982 
9847 
9714 
B0B8 
9160 
9338 
9219 
0103 
8990 
8880 
8771 
8067 
8504 
h4G4 
8366 
63' 
8177 
8086 

7996 
7909 
7823 
7740 
7657 
7577 
7499 
7422 

rat* 

7273 

7200 
T129 
7UO0 
6991 
6921 
6859 , 

mi 

6731 

6669 
6608 

6548 
6480 

B. 516726 
8. 52055 J 6375 
8,524343 
8.528102 
8.531828 
m . 535523 
8.539186 
8.54*819 



6319 
6264! 
6211 
6158 
6106 
605 a 



ooo o:n 

99993- 
999929 
999927 

MOM 

999922 
999920 
009*918 
999915 
999913 
909010 

OfMT 
.999905 
999902 
999899 
99980 
090 89 i 
999891 
999888 
09988., 
999882 
999*79 
999876 
999873 
999870 
999867 
999864 
999*01 
9998, j 8 
.999*54 
,999851 

, 10 M B 
.999814 
.999841 
999*38 
999834 
99983 J 
99*1827 
99982 J 
999820 
999816 

999813 

090809 
999805 

.999801 
000797 
9097 91 

.999700 
099781, 
999782 

,990778 

999774 
.090760 
.999765 

000761 

999757 
.999753 

999748 
.999741 
.999740 

0007 :ia 



Sine. 



03 
05 
03 
03 
05 
03 
05 
03 
05 
03 

05 
03 
05 
05 
03 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
07 
05 
05 
07 
05 
05 
07 
95 
07 
07 
05 
07 
07 
05 
07 
07 
07 
07 
05 
07 
07 
07 

07 
08 
07 
07 
07 
07 
08 
07 
07 
08 



8.250165 
S, 269956 U 



Uiff. 

11967 
11772 



8.276691 
8.283323 
8 . 289850 
*, 296292 
6.302034 
8 .308884 

8.315046 
6.321122 
8.327114 
8,33302a 
8.338856 
16.344610 
18.350289 
8.355695 
6 361430 
8 366*05 

8. 372292 
8.377622 
8.201880 
8. U 88092 
8.393234 
8.398315 
8.40333B 
8 408304 
6.413213 
8.418068 
87422869 
8,427618 
8.4323(5 
8,436962 
8.441560 
8.446110 
8.450613 
8.455070 
8.459J81 
8,463849 



8. 468 172 
8.472454 
8.476693 
8.480892 
8.485050 
8.489170 
6.493250 
8.497293 
8.501298 
8.505267 



8. 509200 
8.513098 
8.51606,1 
8.520790 
8.524586 
8.528349 
8.532080 
8.535779 
8.539147 
8.513081 



Co- tang. I Secant, < Coatee. 



I I .7581179 to 000066 11.7581 i , 



1122; 

11051 
10887 
107261 
10370 
10418 

10270 
10126 
9987 
9851 
9719 
9.VJ0 
9465 
93 13 
9224 
9108 
8905 
8885 
6777 
8672 
8570 
8470 
8371 

8276 
8182 
8001 

8002 
7914 
7829 
7745 
7663 
7583 
7505 
7428 
7352 
7279 
7206 
713J 

Toriu 

6998 
6931 
6865 
6801 
6738 
6676 
6615 
65 V 
6496 
6439 
6382 
6326 
6272 
6218 
6165 
6113 
6002 



11.750898 
11.743835 
11.736885 
11.7 30044 



10.000068 U. 760967 
10.000071 11. 743906 
10. 000073 11,736958 
10.000075 11.730119 



11,723309 10.000078 11.723386 



11.716677 
|ll .710144 
1.703706 
II .697366 
1.691116 



10.000080 11.716757 
10.000082 11.710227 
10.000085 11.703793 
10.000087 11.697454 



10.000090 



11.684954 



11.678878 10.000095 



I I .072886 
11.660975 
11.661144 
11.655300 
11.649711 
11.044105 
11.638570 
1 1.663105 

11 .627708 
11.622378 
11.61711 

1 .011908 
11.606766 
11.601685 
11.596662 
11.591696 
11.566787 
11.581932 



11.577131 
11.672382 
11.567685 
11.563038 
11.558440 
U. 553800 
11.549387 
11.544930 
11.540519 
11.536151 



10.000093 



10.000098" 
10.000101 
10.000103 
10.000106 
10.000109 
10.000112 
10.000115 
10.0001 IS 



1.691206 

11.685046 
1 ( 678973 
11.672984 
11.667076 
11.661247 
11.655496 
11.610819 
11.614217 
11.638685 
11.633223 



10.000121 
10.000124 
10.000127 
10.000130 
10.000133 
10,000136 
10.000139 
10.000142 



11 .627629 
L 1622501 
I 1 .617238 
11.612038 
I I .606891' 
U .601821 
11. 506801 
11.591839 



10.00014611.586932 



10.000149 



I0.0O0I52 
10.000156 
10.000159 
10.000162 
10.000166 
10.000169 
10.000173 
10.000176 
10. 000 I 80 
10.000184 



11.531828 
11.527546 
11.523307 
11.519108 
11.514950 
11 ,51083" 
11.506750 
11.502707 
11,508702 
11,59 4733 
11 .490800 
11.486002 
11.483039 
11.479210 
11.475414 



10.000187 
10.000191 
10.000195 
10.00011)0 
10.000203 
10. 000206 
10.000210 
10. 000214 
10.000218 
10.000222 



J Co -tang. 

88 Degree*. 



10.000226 
10.000231 
10.000235 
10.000239 
10.000243 
11 .471651 10.000247 
1 . 167020 10.000252 
1.464221 10.000250 
1 . 160553 10.000260 



II 156916 



10.00026a 



Co-iec. 



11.582081 



11.577283 
11.572538 
11.567844 
11,563200 
U.55S606 
1.554050 
1 .549560 
11.545107 
M .540699 
II .536335 



U 532015 
11.527737 
11,523502 
11.519307 
11.515152 
1.511037 
11.506960 
11.502922 
11.498920 
11.494955 

1 1 .491026 
11,487133 
11.483274 
11 .479449 
II .475657 
11.471808 
11.468172 
11.464477 
11.460814 
11.467181 

Secant 



60 
59 
56 
57 
56 
65 
54 
53 
62 
51 
50 



96 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



m Sim. I DiC Co-sine, 



48 8. 

49 8. 

50 K. 



Co-si n*, 



.9'»9735 
.990731 
.999720 

.999722 
9997 17 

rtomi 

.999708 
.909704 



■iHW 
909685 

.999681* 
.9119075 
.999670 

Mi 

,999055 
.999050 

.909640 
.999635 

999029 

. 9990 J J 

.999619 

■ 99900.S 

.999003 
,000597 
.999592 

.900580 
.990575 

.990570 

.999504 
,990558 
.999553 
.990547 
990341 
.999535 
■9Q95 20 

.999518 

,999512 

.900500 
.990500 
,990493 
,999487 
.990481 
.999475 
.990409 

9011156 
.999450 

999443 
.999437 
,999431 
.999424 
.9U04 18 
.909411 
.099104 

Sine. 



8.543081 

8.54OG01I 
8.550208 
8.553,417 
8.557330 



601 a 
5002 
5914 
5«i0 

8.5608*8 
8.5041111 S 
6.507787 
6.571137 
Hi 7 1520 
8.577877 



3 L>#£rat*». 



8.581208 
8.58151 1 
8.587796 
8.591051 
8.591283 
8.597402 
8.090077 
8,003839 
8,0 0097 H 
8 01 0094 

8.613489 

8.010202 

8,019313 
8.022313 

8.025352 
8.028340 
H.03I30H 
8.034250 
8637184 
8.640003 
8.642982 
8.645853 
8.648704 
8.651537 
8.654352 
8.057 149 
8.659928 
8. 662080 
8.005433 
8.008160 

8 670870 
8.073503 
8.676230 
8 678900 
8.681544 
8.684172 
8.686784 
K. 0*9381 
8.091063 
8,694529 




572: 

5682 
5638 
6595 
6553 
5510 
5 16* 
5427 
5387 
514 
5308 
5370 
5232i 
&194 

5158 
5121 
50*5 
6050 
501 
4981 
4047 
4013 
4880 
4848 
481 G 
4784 
4753 
4722 
4601 
4001 
4631 
4G02 
4573 
4544 
4516 
4488 
4461 
4434 
4407 
4380 
4354 
4328 
1503 
4277 
4252 
4228 
4203 
4170 
4155 
4132 
4108 
4085 
4002 
4040 



Co-tang. 

87 Degrees. 



Co~Ung. 

iTiseoTn 

t .453309 
1 ,449732 
I .440183 
I .442064 
I . 139 172 
1.435709 
I . 432273 
1. 128803 
1.425180 
1.322123 



1.418702 
1.415480 
1.412205 
1.408910 
1.405717 
1.402508 
1 .399323 
1.396161 
\ .393022 
1 .389006 



1.380811 
I .383738 
I .380687 
1.377657 
I ,37 1018 
1.371060 
1 .308692 
1.30574 1 
I .302*16 
I .359907 

TT357017 
1.354147 
t, 351296 
1.318463 
1 .445618 
1, 343851 
1.310072 
1.337311 
1 .334567 
I .331810 

f 329 130 
1 .326437 
1.323761 
1.321100 
1.318456 
1 .315898 
1 3132I0 1 
I .310619 
1 .30*037 
1,305471 



I .302919 
I .300383 
I .297801 
1.295354 
1.202860 
1 ,290382 
1 .287917 
1 .285466 
1 ,285028 
1 ,2*0603 



I an*. 



0. 000205.- , 
0.000269 III 
0. 000274 1 1.450005 
002*8 II .410461 
3 ft. 44*010 
0.000287 II. 43946* 
. 000 292 1 1 1 . 43600 1 
.000296 I 1 .432569 
0.000301 |ll 139164 
0.000306 1 1 1. 42,5786 
.00931 ill I .422414 



000315 I I .419108 
0.00O320 1 ! 1 .415801 
0.000325(11 .412531 



0.000330 
9.000335 
0.000340 
0.000345 



* 1 ■ 1OO270 16 



11 .406052 
11 .40234* 
1 1 .399*08 



o.«oo:uo I ! 39651 1 1 12 



0.O0O3;.;, I I 
0.000360 II . 



a 3 7 7 



0.000305 I 
0.000371 
0.000376 

o.oooi&i 

0.00U386 
0.000392 
0. 000397 
0,000103 
.000408 
0.000414 
OT000419 
0.090425 
0.000 130 
0.000430 
0,000442 
0.000447 
0.000453 
0.000459 
0, OO0465i 11 .335032 
0, 000471 11.332311 



11 .381100 
1 1 .881IW 
II .378038 
I . 375035 
11.3720 - 
1 1 .309089 31 
11.366146 3* 
11.363221 31 
1 1 .360320 3ft 
1 1.35 74*71 3t 
U.35437fl 28 
11.351726 27 
11.348898 26 
II 3l60sd 35 
11.31321 



0.000476 M .329007 



O. 000482 
O.O00I88 
6. 000494 
0.000500 
D . 000507 
0.000513 
0. 000519 
0.000535 
0.OO9531 



11.326990 
1 1 .324249 
11.321595 
11.318957 
11.316335 
11.113738 
11.311137 
11.308562] 11 
11.306002 



000537)11.303457 
0.000544 11.300927 
0.000550 11,298411 
0*000557 II. 295910 
6.000563 11.293123 
0.0005691 1.290-1.5 I 
0.000576 11. 288493 
000058211.286048 
0.000589 11.283617 
0.000590)11.291200 



Co-I 



TABLE XIX. . 97 
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_ a Degrees 



h I 8iu«. DUT. I Co- sine 



o 
1 
2 
s 

4 

ft 
6 
7 
S 

y 

10 



M. 7 l*M0O 

8,721204 
8, 723505 
8.725072 
8.72833' 
8.750588 
6.733027 
8*735354 
8.737667 
B .790969 
8.742259 



Jl 
IS 
13 
U 
15 
18 
IT 

in 

19 
30 



31 
22 
33 
34 
95 
26 
27 
98 
29 

30 8 



744530 
740*02 
749055 
751297 
75352* 
756747 
75795ft 
700151 
702337 
704511 



7OG075 
768828 
770970 
773101; 
775223 
777333 
779434 
761524 
783005 
7B6676 



31 
32 
33 
34 

II 
30 
37 
•8 
39 
40 



41 
12 
P 
44 
45 
40 
47 
48 
49 
50 



787730 
780787 
791828 
.793859 
,795881 
,797804 
79989T 
801*92 
803STO 
,805852 



8078 L9 
HOOT 77 
811790 
813007 
hl5 VJU 
817522 
810136 
821343 
823210 
825130 
8.827011 
H. 828**1 
8.830749 
8.832007 
8.831150 
H. 830297 
938130 
890910 
841774 
813585 



x 

8 
8 

Co-sin*", 



4000 , 
3iHi2i, 

mil 



3yl9 ; 
3898 
3877 
3857 
3830 
3810 
3796 
3776 
3756 
37371 
3717ii 







309* < 



3079' 

3«oi 

3012, 

3024 

I0M 

35*8 
3570 
3553 
35& 
351m 
3501 
3484 
3407 
3461 
3434 q 
941$ 
34021,, 
3380!^ 

3370 Iq 
3354^ 

mag 

332*5 
99Mb 
3298 g 



3278 
3203 
3219 
3234 
3219 
3205 
3101 
3177 
3103 
3149 
3135 
3122 

3108 ; 

3005 i 
3082 
3000 
3050 
3013 

ft*9Q 
3017 



00040 I 
999398 
99030] 
999384 
999378 
990371 
999304 
999357 
000350 
000313 
9 99336 

999329 
999322 
090315 
999308 
000301 
909294 
999237 
999279 
999272 
999305 



999257 
999250 
000242 
999235 
999227 
991*220 
999212 
999205 
999197 

000 I HO 

999181 
999174 
999106 
999158 
999150 
999142 
099134 
999126 
999118 
999110 



000102 
999094 
999086 
999071 
990060 

\iUMH\l 

999053 
999044 
999094 
999097 

990019 
91*9010 
V09002 
998903 
909084 
998970 
99900? 
998958 
99*95(1 
998011 



Sine. 



1*. 



710400 
791906 
724204 
7260*8 
728959 
731317 
733603 
735990 
738317 
740026 
7 12022 



745207 
747479 
749740 
751989 
754227 
750453 
758668 
700H72 
763005 
705246 



707417 
7005 7 6 
77 17 27 
773800 
775900 
778114 
780222 
7H2320 
784408 
780 J80 



Diif. 



788554 
790013 
792002 
794701 
796731 
798752 
800763 
802765 
-.tt 



4017 
3005 
3974 
3952 
3931 
3909 
3880 
3808 
3848 
3827 
3807 
3787 
3708 
3740 
3729 
3710 J 
3002 1 
3073 
3055 
3030 
S018 
3600 
3583 
3505 
3548 
3531 
3514 
3407 
3480 
3404 

3447 
3431 
3415 
3300 
3383 



8.804758 
8.800742 



330m 
3352 
3337 
3322 
3306 



Co-tuig. I Secant. 



U .2*0001 I0.flll0.i9i. 
11. 278194 10. 000002 
11, 27579011 9.000900 



U.2734T2 
11,271041 
11.206083 
11.206337 



10.000016 
10.000622 
10.000020 
10.000630 



1 1. 26400 4|10. 000643 
11.201083 10.000050 



1.259374 
11 /257078 



11.254793 
11.252521 
11.250260 
11.248011 
11.245773 
1.243547 
11.241332 
11.239128 
11.230935 
1.234754 



11.232583 
11.230422 
11.228273 
1.226134 
11.224005 
1 .221880 
11219778 
11.217080 
11.215592 
11.213514 



10.000743 
10.000750 
10.000756 
10.000765 
10* 00077 3 j 
10.00O78OI 
10.000788| 
10.000795 
10.000K03 
10.000811 



808717 
810083 
812041 
8145-80 
810529 
118461] 
820384 
822298! 
824205| 
820 L 03 



I 

629874! 
831748] 
833613 
835471 
837321 
KV.I163 
840998 
842825 
814041 



H.827002J 
6 

8 

8. 

s 

8, 

s, 

8, 



11.21144610.000810 
11.209387 10.000820 
11.207338 10.000684 ; 
11.205299 10.000842 
11.21)3200 10.000850 
11 .201248 10.000858 
11.199237 10.000800 
11.197235 10.000874 
11.195242 10.000682 

II. 193258 10.000800 

191283 10.000698 
•£^11.180317 10,000006 
JoS-H. 187350 10.000914 
ISSlll. 185411 10.000023 
iSSu. 183471 10.000981 
;; ( if 11.181539 10.000939 
J-, 1 1.1 7901 6 10.000947 

u. 177702 io.ooooso 

rjii'll .175795 10.000964 

III . 173897 
3160! 
3136 
3123! 



1.172008 
1.170120 
S109 ill. 168252 

9996»{J-|«W 
.. osa ;l 1.1 64529 

KHl 1.102670 

£'"[11.160837 

159002 

*?"'ll. 157175 

^'l 1.155350 



< Li - 1 :i ■ . _ . 



Tang, 



10.000057 
10,000004 



I 0.00'H>7 J 
10.00OO78 
10.000685 
10.000092 
10.000099 
10.000700 
10.000713 
10.000721 
10.090728 
10.000735 



Co-«ec. 



10.000973 



10.000081 
10.009090 
10.000998 

10.00100; 
10.001016 
10.001024 
10.001033 
10.001042 
10.001050 
10.001050 



Co-dec. 



1 ,281200 
1.276796 
1.270105 
1.27402* 
1.271603 
1,209312 
1 .206973 
1.26 1040 
1.202333 
1.200031 
1.257741 

1.955464 
1.253198 
1.250945 
I .218703 
1.210472 
1.244253 
1 .2120 15 
1.239849 
1.237003 
1.235489 



1.233325 
1.231172 
1.229030 
1.220890 
1.224777! 
1.222667 
1 .22n;; oo 
1.218470 
1.216395 
1.214325 ; 

1.212204 
1.210213 
1.208172 
1.200141 
I-204H9 
1.2021 00 
1.2U0103 
1.108108 
l .190194 
1.194148 



1.192181 
1.190223 
1.188274 
1.180333 
1 .181101 
1.182478 
1.180564 
1.176657 
1.170700 
1.174870 



1.1720-0 
1.171110 
1 .109251 
1.107393 
1 . 105544 
1.103703 
1.101670 
1,160044 
I. 158220 
1.156415 



00 
59 
58 
57 
50 
55 
54 
53 
62 
51 
50 



49 
48 
47 
40 
45 
44 
13 
42 
41 
40 



39 
38 
37 
30 
85 
34 
33 
32 
31 
30 



29 
28 
27 
20 
25 
24 
23 
22 
21 
20 



19 

;ih 

17 
10 
16 
14 
13 
12 
11 
10 



86 Decrees, 



N 



98 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 

4 Degreea. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
in 



8.8435*5 
8.845387 
8.S471H3 
8.848971 
8.840751 
8.852625 
8*854292 
8*856040 
8.857801 
*. 8595 10 
*.*0I2*3 



11 
12 

11 
] I 
15 
10 
If 
18 
19 
20 



21 
22 
23 
21 
25 
20 
27 
28 
2!) 
JJ0_ 

Tf 

32 
33 
34 
35 
3G 
37 
38 
39 
40 



41 

42 
43 
44 
15 
10 
47 
is 
49 
AO 



Sine. Diff. Co-wn© 



,863014 

.*6i73* 

806455 

*0*105 
,860868 

871565 
,873255 

874938 
.87 our. 
.87*2*5 

,881007 
,8*325* 

.8*4903 
.886542 

.8**171 

,88980] 
*9I IS I 

,893035 
89 10 13 

~s9<i2~io 
,897842 
.891*432 
901017 
902590 
904 169 
905736 
907297 
.908853 
910401 

011949 

9i:ns* 

916550 
918073 
91 959 L 
921103 
969616 
921112 



fit 8.927100 



52 
53 
54 
55 
56 
57 
68 
69 
60 



8.928587 
8.930908 
8.931514 
8.933015 
8.934481 
8.935942 
8.937398 
8*938850 
8 940290 



M I Co- sine. 



3005 

ma 

2980 

2967 
2955 
2943 
2931 
2919 
2908 
2896 
2884 
2873 
2H61 
2850 
2839 
2828 
2817 
2*00 
2895 
2784 
2773 
2763 
2752 
2712 

2731 
2721 
2711 

2700 
2690 
2680 

2670 
2660 
2651 
26 I 1 
2631 
2622 

sots 

2603 
2593 
2584 
2575 
2566 
2556 
2547 
2538 
2529 
2520 
2512 
2503 
2494 
2486 
24.. 
2 I (Hi 



2160 
2452 
2413 
2135 
24271 
2419 
2411 



998911 
998932 
998923 
998914 
998905 
998896 
998887 
998878 
99**09 
99886 1> 
998851 



998841 
998832 
998823 
998813 
998MM 
998795 
99*785 
998770 
998700 
998757 

908747 
998738 
998728 
9987 1 8 
998708 
998699 
99*6*9 
998079 
998669 
998659 

096610 
998639 
99*629 
998619 
998609 
99S599 
998589 
998578 
99*56* 
99855* 

9985 I* 
99*537 
99*527 
99*510 

906666 
998195 
99* J 85 
998474 
998161 
998453 



998 1 12 
99*131 
998421 
998419 
998399 
9983*8 
99*377 
998360 
998355 
998314 
Sim?" 



imr. 



8.844644 
8.846456 
8.848260 
S .850057 
8.851846 
8.853628 
8,855403 
B. 857171 
8.85*932 
8.860086 
8. 862433 

8.861173 
* + *Oj900 
8.867632 
8,809351 
8.871064 
8.872770 
8.874469 
8.876162 
8.877849 
8.879520 

8.8*1292 
8.882869 
8.884530 
8.886186 
8.887833 
,8,889476 
8.891112 
8.892742 
8.894366 
S.*9v98l 

8V897590 
8.899203 
8.900803 
8.902398 
8 r fn>39*7 
8.9O5570 

9*661 1 U 
8.908719 
8.91*12*5 
8. 911*46 

8.913101 
8.914951 
8.916495 
8.918034 
8.919568 
8.921096 
8.922019 
8.924136 
8.925649 
8.927150 
8.92*058 
8.930155 
S. 9310 17 
8.933134 
*. 931616 
8.936093 
8.937565 
8.939032 
8.940494 
8. 9U 952 



Co- tang. I Secant, 



Co- tang, 



3019 
3007 
2995 
2982 
2970 
2958 
2946 
2935 
2923 
2911 
2900 
2888 
2877 
2866 
2854 
2843 
2832 
2821 
2811 
2800 

2789 
2779 
2768 
2768 
2747 
2737 
2727 
2717 
2797 
2697 
2087 



15535610.001059 
153515 10. 00106* 
15174010.001077 
I 19943 10. 09 10*0 
14815410.001095 
146372 10.001 104j 
11.144597|10.0011I3 
11,142*29 10.001122 
11,141008 10. 001161 
11.139314 10.001140 
II .137507,10. 001149 



11.135827! 
!l!.134u94 
t 11. 132368 
.130619 
.128936 
.12723H 



[0.001159 
10.001168 
10.001177 
10.001187 
19.001190 
10.001205 



125531 10.001215 



123*3* 
122151 
120471 



11.118798 
11.117131. 
11.116470 
11.113816 
11.112167 
11 .110524 

11.1 08888 

11.107258 
11.106634 
11.104016 



11.102404 
™! 11.100797 

~ J* II. 09001 3 
11. 001460 
11.092853 

^,11.089715 

S3* 



0*0599 
^-,11.085049 
IT '1 1 1.083505 
;^!ll. 081966 
IZ™ 11.080432 
11.078904 
W 11. 077381 
U . 075 801 
11.074351 
11 ,072844 

2503 



2530 

6661 

2512 



10.001224 
10.001234 
10.0012411 



10.001253 
10.00I262| 
10.001272 
10.001282 
10.001292 
10.001301 
10.001311 
L0. 091661 

10. 00 mi 
10,001341 



10.001351! 
10.001361 
10.001371 
10.001381 
10.001391 
10.001401 
10.001111 
10.601422 
10.001432 
10.001442 



10.001452 
10.001463 
10.001473 
10.001484 
10.001494 
10.001505 
10.001515 
10.001526 
10.001636 
10.001547 



001558 
001569 



r.7: 11.07134210. 

.11.069S1.V10. 
" 1.068353, 10. 091579] 

**" 11.065384 
Z Vi .11.003907 
™JJ 11.062435 
' u 1. 060968 



2137 
2129 



11 .059506 
11,058048 



Tang. 



0.001590) 
10.001601 
10.001612 
10.001623 
10.001634 
10.001045 
10.001656 



Co-toe. 



. I 50 115 

151613 

, i6sm 

.151029 
.149249 
.147475 
.145709 
. 1 43951 
.142199 
.1 10454 
.138717 

.146090 

.135262 
.13%545 
.131865 
130132' 
. 12*13.*; 
.120746 
.1254X32 
. 121385 
.121715 



59 
58 
6T 
56 
55 
54 
53 
52 
61 
50 



. 1 2995 

.118396 

.1 16742 

,115097 

.11345* 

.111*26 

.116199 

.108579 

.10G965 

.105357 



49 
45 
47 
46 
U 
44 
43 
42 
41 
40 



. 103754 
.102158 
.100568 
.098983 
,0:17 104 
.995831 
.094261 
.092703 
.091147 
.98959li 

7o88051 
.086512 
.084978 
.083450 
.081927 
,0*0 409 
.(17**97 
.077390 
.075888 
.074391 



39 
38 
67 
36 
35 
34 
33 
32 
31 
30 



29 
28 
27 
26 
25 
21 
23 
22 
21 
20 



.072900 
.071413 
.069932 
. 06*456 
.0669*5 
.065519 
.064058 
.062602 
.661150 
.059704 



Secant. 



19 
18 
17 
16 
15 
11 
13 
12 
II 

il 
9 
8 

* 
6 
5 
I 
3 
2 
1 




85 D agrees. 



TABLE XIX. 99 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 
5 Degrees. 




1 

a 
3 

4 
ft 
6 
7 

a 

9 
10 



II 

12 
13 

14 
15 
16 
17 
18 
19 

29 



Sine, DiC Co-sine. 



8.910290 
8.94173* 
8.943174 
8.944600 
8.940034 
8.947450 
8.948874 

8. 9^028; 

8. 95 I 696 
8.953100 
6.954499 



955894 
957284 
958670 

900052 

901429 
962801 
964170 

965534 
9G6893 
908249 



21 
22 
23 
21 
25 
20 
27 
28 
29 
30 



31 

32 
33 
34 
35 
36 
37 
38 
39 
40 



41 
43 
43 
44 
18 
46 
47 
48 
49 
50 



51 
52 
53 
64 
55 
56 
57 
58 
59 

«o 



909090 
970947 
972280 
97302* 

.9741162 
970293 
977619 
978941 

.980259 
981573 



982883 
981189 
985491 

986789 
988083 
9M74 
990000 
991943 
993222 
994497 



9957 Oh 
997036 
998299 
.999500 
. 00081 
0020G9 
003318 
004563 
.005805 
.097044 



008278 
009510 
010737 
011962 
013182 
014400 
0*15613 
016824 
018031 
019235 

Co-sine. 



2403 
2394 
2387 
2379^ 
2171 
2303 
2355 
234K 

2340 ; 

2*32 



232o 
2317 
2310 
2302 
2295 
2288 
2280 
2273 
2266 
2259 



.998344 
.998333 
.998322 
.99*31 I 
.991*300 

,908380 
,99*277 
.998200 
.998255 
.998243 
9.998232 



2252 
2245 
2238 
2231 
2224 
2217 
2210 
2203 
2197 
2190 

2183 
2177 
2170 
2163 
2157 
2150 
2144 
2138 
2131 
2125 
2119 
2112 
2100 
2100 
2094 
2088 
2082 
2076 
2070 
2064 
2058 
2052 
2046 
2040 
2034 
2029 



9.998220 
9.998209 
9.998197 
9.998180 

998174 
9.998163 
[1. 99*151 

9981 39 
9.998128 
9.998116 



9.998104 
9.998092 
9.998080 
9. 99s 00* 
9.998056 
9.998044 
9.998032 
9.998020 
9.998008 
9.997990 



9.997984 
9.997972 
9.997959 
9.097917 
9.997935 
9.997922 
9.997910 
9.997897 
9.997885 
9.997872 



B. 997 800 
9.997S47 
9.997635 
9.997622 
9.997809 
9.997797 
9.997784 
9.997771 
9.997758 
9.997745 



9.997732 
9.997719 
9.997700 
9.997693 
9.997680 

f^;: 9.997054 
^9.997641 

f™!», 997028 
Sine. 



941952 
8.943404 
8.944852 
8.940295 
8.947734 
8.919108 
950597 

8.953111 
8954856 
8.950207 



8.957074 
969076 
009173 
8.961860 
s,90a2^ 
8.964639 
960019 
907394 
908760 
970133 



1'ftnp. Diff. Co-tang, bee tint 



8.971400 

6. 972356 

8.97420U 

8.975560 

8.9761)00 

8.978248 

8.979566 

8,980921 

s.9822:, 

8.983577 



8.997908 
8.999188 
8.000405 
9.0O173S 
9.003007 
9.004272 
0,005534 
9.006792 
9.008047 
9.009298 



0.010546 
9.011790 
9.013031 
9.014268 
9.015502 
9,010732 
19.017959 
9.019163 
9*020103 
9.021020 



84 Lh<\ 



10.001656 
10.001067 
10.001678 
10. 001 689 
10.001700 
10.001711 
10.001723 
10.001734 
10.001746 
10.001757 
10.001768 



1 .028501 
11.027146 
11.026791 
11.024440 
11,023094 
11.021752 
11.020414 
11.019070 
11.017749 
11.016123 



11.015101 
1 1,0 137 S3 
11.012468 
11.011166 
11.009851 
11.008649 

II . 007250 

III. 005955 
11.004663 
11,003376 



11,059704 
11.056262 
11.056820 
11.055394 
11,053006 
1 .052544 
11.051126 
11.049713 
11,048304 

I I .0401*00 

II .045501 



10.001780 
10.001791 
10.001803 
10.001814 
10.001820 
10.001837 
10.001649 
10.001861 
JO. 001872 
0.001*84 



10,001806 
10.001008 
10,001920 
10.001932 
10.001944 
10.001956 
10.001968 
10.001980 
10.001992 
10.002004 



10.002016 
10.002028 
10.002041 
10.002053 
10.002005 
10.002078 
10.002090 



Co-sec. 



I I .041100 
11.042710 

.041330 
11.039948 
11,038571 
11.037199 

II .035830 
11.034460 
11.033107 
11 .031751 



59 
58 
57 
56 
65 
54 
53 
52 
51 
50 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



11.030400 
11.029053 
11.027711 
11.026372 
11.025038 
11.023707 
11.022381 
11.021059 
11.01974! 
11.018427 



11.017117 
11.015811 
11.014509 
11.013211 
11,011917 
11,010026 
11.009340 



10.002103 11. 008057 



10.002115 
10.002126 



11.002092 
11.000612 
10.999535 
10.996262 
1<I . 990993 
10,995728 
10.994100 
10.993206 
10.991953 
10.990702 

10.969454 
10.988210 
10.986969 
10.985732 
10.984496 
10.983268 
10*982041 
10.980817 
10,979697 
10,97838 

Tang 



I U .902 1 10 
10.002163 
10.002105 
10,002178 
10.002191 
10.002203 
10.002210 
10.002229 
10.002242 
10.002255 



11.006778 
11.005503 



11.004232 
11,002904 
11.001701 

1 I i 4-10 

10.999184 
10.997931 
10.990682 
10.996437 
10.994195 
10.992950 



I0.OO220H 
10.002281 
10.092294 
10.002307 
I0.0O2320 
10.002333 
10.002346 
io.oo2:r,9 



10.991722 
10.990490 
10.969263 
10.9*803* 
10.980818 
10.985600 
10.984387 
10.983176 



10.002372 10.981969 
10,002380 10,980706 



Co-sec. 



Secant, 



39 
38 
37 
36 
35 
31 
33 
32 
31 
SO 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
10 
15 
14 
13 
12 
II 
10_ 

" 9 
8 
7 
6 
5 
4 
3 
2 
1 




TABLE 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



10JL 



Dirt*. 



o 
I 

2 
3 
1 

| 
6 
7 

s 
9 

]0 



13 
14 

16 
17 

18 

10 

20 

SI 

2*2 
23 
24 
2, 
26 
27 
28 
20 
30 



9.087947 
9.088970 
9.089900 
9.091008 
9.092021 
9.093037 
0.094017 
9, 01*5050 
9.090002 



9.097005 
9.098000 

cornea 

9.100002 
9.101056 
♦.1.1020 IS 
9.103037 
0.11)4025 
105010 
106992 

9.T00973 

107051 
9.108927 
9.109901 
9.110873 
9.111642 
D. 112809 
113774 

I I 1 7 '17 



31 

32 
33 
34 
35 
30 
37 
38 
39 
40 

41 

42 
43 
44 
45 
40 
47 
48 
49 
60 

61 

52 
53 
51 

55 
56 
57 
56 
59 
CO 



9.110656 
9.117613 
9.118507 
9.119519 
9.120-109 
9.121417 
9.122362 
9.123306 
9. 1 2434 8! 
9.125187 



I71H 
17U9 
1704 
17(H)! 
1090 
1002 
1088 
10H4 
1680 
1070 
1073 
1668 
1605 
1601 
1657 
1053 
1049 
1045 
I it 12 
1038 

1034 
t03o 

1027; 

1023 
1619 
1010 
1012 
10O8 
1005 
1001 
1597 
1594 
1590 
1587 



Co-i'ne. I D, 
U. 9110761 

9.990735 

9.990720 * 
9,990704 
9.906088 
0.990073 
9.990057 
9. 9900 U 
9.990025 
,9.990010 
0.990504 



9.0905781 
0.006661 
!K!»yt),i4li 
9.990530 
9.990514 
,9.990498 
9.990482 
9.996405 
9.996449 
9^990433 
9.990417 
9.996400 
9.996384 
9.990308 

$*mi6i 

9.990335 
9.990318 
9.996302 
9.990285 
9.991)209 



9.990252 
9.990235 
9.990219 



9.120125 
9.127000 
9.127993 
9.128923 
9.129854 
9.130781 
9.131706 
9.132630 
9.133551 
9.134470 
9.135387 
9,136303 
9.137216 
9.138128 
9.139037, 
9.139044 
0.140850 
9.141754 

0.14965* 

9.143555 



9-990202 
™* 9,996185 
J™0.996168 
]*™9.990151 
J"! 9.990134 
J^9.990117 
lJW, 9. 996100 
1562 
1559 



1556 
165*1 
1549 
16451 
1542 
1539 
1535 
1532 

1529 
1525 
152* 
\ 1519 
1516 
1512 
1 ,309 
1500 
1503 
1500 



9.990083 
9.990006 
9.990049 
9. WOO 32 
9.990015 
9.995998 
9.995980 
9.995903 
9.995940 
9.995928 



9.995911 
9.905894 
9.995870 
9.995859 
9. 995 84 1 
9.095823 

p . 006606 
9.905788 
9.995771 
0,995753 



27 
27 
25 
27 
27 
27 
26 
27 

27 
27 
27 
27 
27 
27 
27 
tR 
27 
27 

27 
28 
27 
27 
2s 
27 
28 
27 
2^ 
17 
2s 
2s 
27 
2s 
2s 
2 s 
2s 
2s 
28 
28 
28 
28 
28 
28 
28 
28 
30 
18 
28 
30 
28 
28 

an 

30 
30 
28 
30 
28 

n 



9.0891 I X 
9.0901s; 
9.091 228 
9.092266 
9.00330V 
>. 094336 
9.096307 
9.096395 
9.W422 
0.098140 
9.09"J<;- 



10>487 
101501 
9.102519 
0. 103532 
9.104542 
9,105650 
9.100556 
9.107559 
9.108560 
9.109550 



9.110550 
9.111551 
9.112643 
9.113535 
9.114631 
9.115607 
9.110491 
9*117472 
9.118452 
9.119129 



DUE I Co-tiDg, | Secant. 



Co- sine. 



Sine. 



9.139470 
9.140109 
9.141340 
9.142269 
j9. 143190 
9.144121 
9. t 45044 
9.145960 
9.140886 
9.147803 



Co -tang, 



1738 
1735 
1731 
1727 
1722 
1719 
1715 
1711 
1707 
1701 

1099 
1095 
109 K 
1087 
1684 
1680 
167« 
1672 
1069 
1065 
1661 
1658 
1654 
1050 
1047 
1643 
1639 
1030 
1032 
1029 
1025 
1022 
1618 
1615 
1611 
1008 
1604 
1001 
1597 
1504 

1691 
1587 
1684 
1581 
1 

1574 
1571! 
1507 
1364 
1661 
1556 
1666 
1561 
1646 
1545 
1542 
1539 
1536 
1532 
1520 



10.910850 10. 003?4U 
10,909813,10.003205 



10.908772 
10.907734 
10.900098 
I U. 005661 
10.904633 
10.903005 
10.902578 
19.901551 
14J.900632 
llT8905~l3 
10,898496 
10,697481 
10.896408 
10.696458 
10.894450 
10.893444 
10.802441 
10.891440 

lo.hoom 



10.003280 
10.003290 
10.003312 
10.003327 
10,003313 



10.889444 
10.888449 
10.887457 
10.886407 
10 .885479 
10.884493 
10.863509 
10.682528 
10.881648 
10.880571 



10.879590 
10.878623 
10.877652 
10.676083 
10.676716 
10,874751 
10,673787 
10.B72828 
10.871870 
10.870913 



10,809050 
10.869006 
10.608050 
10.807107 
10.806101 
10.865210 
10.804274 
10.863333 
10.862305 
10.861458 



10.914100 
10.913078 
10*912053 
10.011030 
10. 910010 
10.908902 
10.907970 



10.003359 10.906963 
10.003375 10.906953 
I . 003390 10.901944 
10.003400 10.903938 
0T0O3T22 
10.003438 
10.003154 
10.003470 
10.003186 
10.OO3502 
JO. 003518 
10.003625 
10.0935 51 
10,003567 



I0.003.is3 
10. 003600 
10.003610 
10.003032 
0.003049 
10.003605 
10.003082 
10.003098 
10.003715 
10.003731 



10.902935 
10.901934 
10.900935 
10. 890938 
10.898944 
0.897952 
10.896903 
10.895975 
10.894990 
10.894006 
10.808027 
10.892049 
10.691073 
10,890099 
10.889127 
10,888156 
10.887191 
10,866220 
10,886263 
10.884302 



60 
69 
68 
57 
56 
55 
54 
53 
52 
51 
50 

49 
46 
47 
46 
45 
41 
43 
42 
41 
40 



10.003748 
10,003705 
10.003781 
10.003798 
10.003815 
10.003832 
10.003849 
10.003866 
10.003883 
10.003900 



10.883344 
10.882387 
10.881433 
10.880481 
10.879531 
10.878683 
10.877038 
10.876094 
10.875752 
10.874813 



10.003917 
10.003934 
10.003951 
10.003968 
10,903985 
10.004002 
10.004020 
10.004037 
10.004064 
10.004072 



10.600524 
10.659691 
10.858000 
10.857731 
10.856804 
10.855679 
10.854950 
10.654034 
10.653116 
10.852197 



Tang, 



10.004080 
10.004106 
10.004124 
10.004141 
10.004159 
10.004177 
10.004194 
10.004212 
|0.<Mi22" 
10.004247 
Co*sec. 



10.873875 
10.872940 
10.872007 
10,871076 
10.870146 
10.809219 
10.608294 
10.607370 
10,860419 
10.865530 




39 
38 
37. 
30 
35 
34 
33 
32 
31 
30 



29 

28 

27 

20 

25 

24 

23 

22; 

21 

20 



19 
16 
17 
16 
15 
14 
13 
12 
11 
10 



82 Depress. 
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LOGARITHMIC SINES, TANGENTS, AMD SECANTS* 



9 Pegreee. 



' M 


bine. 


I Mil. 


t'o-Mtie. 


D. 


rung. 


Diff. 


Co-Ung. 


Secant. 


Co-see* I 


H 


o 


9,194333 


1328 
1320 
1323 
1321 
1318 
1316 
1313 
1311 
1308 
1300 


9 


994020 


33 
Pi 
33 
II 
35 
39 
33 
33 
55 
33 


9.199713 


1361 
1359 
1356 
1354 
1362 
1349 
1347 
1345 
1312 
1340 


10 800287 10.005380 


10.895008 


60 


i 


9,195129 


9. 


994000 


9.200529 


10.79947110.005400 


10.804*71 


50 


9 ,9.195925 


H 


994580 


9.201345 


10.798655 10.005420 


10*804075 66 


t 


0.196719 


9. 


994560 


9.202159 


10.797841 10.005440 


10.803281 


57 


4 


9.197511 


9. 


994540 


9 . 20297 1 


10.797029 10.005460 


10*803489 


56 


5 
6 


9*19*302 
0.199091 


9 
9< 


994519 
994499 


9.203782 
9.204592 


10.796218 10.005481 
10.79540810.005501 


10.802098 
10.800909 


65 
54 


7 


9.199870 





994479 


9.205400 


10. 794000 11 0.005521 


10.890121 


53 


S 


9.200050 


P 


994459 




10.793793 10.005541 


10.790334 


62 





9.201451 


P 


994438 




10. 792987 jl 0.005562 


10.798540 


61 


10 


9.202234 


9 


99441s 




10.792183 10.005582 


10.707766 


50 






1304 
1301 
1299 
1296 
1294 
1292 
1289 
1287 
1285 
1282 

1280 
1278 
1275 
1273 
1271 
120H 
1266 
1201 
1261 
1259 






33 

35 
33 
35 
33 
36 
35 
33 
35 
35 

35 
33 
35 
35 
16 
35 
35 
35 
35 
35 




133* 
1335 
1333 
1331 
1328 
1320 
1321 
1321 
1319 
1317 
1315 
1312 
1310 
1308 
1305 
1303 
1301 
1299 
1297 
1291 










11 

12 


9.203017 
9.203797 


9 
9 


99439^ 
994377 


9.208O19 
0.209429 


10.701381 10.OO5O02 
10 .7905*0 10 . 005023 


10.7969831 49 
10.796203 48 


19 


9.204577 


9 


994357 


9.210220 


10. 789780[l0. 005643 


10.705423 


47 


14 


9,206354 


9 


994336 


9.211018 


10.78*98210.005664 


10.794046 


40 


16 


9.206131 


9 


.994316 


9.211615 


10.788185110. 0050*4 


10.793809 


45 


16 


9.200901; 


9 


994295 


9.21201 I 


10.78728910.005705 


10.793094 


44 


17 


9.207679 


9 


994274 


0.213405 


10.7*0595 10.006726 


10.792321 


43 


18 
19 


9.208152 
9.209222 


9 
9 


99 125 1 

,994233 


if ■ i 1 J 1 z*8 
9 1 1 MkKii 


10.785802 
10.785011 


10.005746 
10 . 005707 


10.791548 
10.790778 


42 

41 


20 


9.209992 


9 


994212 


n *i «;7k/i 


10.784220 


10.005788 


10.790006 


40 


21 


9.210700 


9 


994191 


9.210508 


10.763432 


10.005809 


10.789240 


39 


22 


9.211520 


9 


994171 


9.217 3 50 


10.782644 


10.005829 


10.788474 


38 


23 


9.212291 


9 


994150 


9.216142 


10.781858 


10.005850 


10.787709 


37 


21 


9.213055 


9 


994129 


9.218926 


10.781074 


10.005671 


10.786945 


30 


115 


9*213*18 


9 


,994108 


9.219710 


10.760290 


10*005892 


10.786182 


35 


JO 


9.214579 


9 


9910S7 


9.220492 


10.779508 


10.005913 


10,765421 


34 


27 


9.215336 


9 


994000 


9.221272 


J 0.778728 


10.005934 


10.764662 


23 


2b 


9.210097 


P 


,994045 




10.777948 


10.005955 


10.783903 


32 


29 


9.216854 


9 


99402 1 


(1 H 'til 


10.777170 


10.005976 


10.783140 


31 


30 


9.217609 


9 


994003 


-' . - - .Ilk' ' / 


10,776393 


10.005997 


10*782391 


30 






1257 
1255 
1253 
125U 
124* 
1246 
1244 
1242 
1239 
1237 

1235 
1233 
1231 
122* 
1226 
1224 
1222 
1220 
1218 
1216 






35 
37 
35 
35 
35 
37 
35 
37 
35 
37 
35 
37 
35 
37 
37 
35 
37 
37 
37 
37 


1292 
1290 
1288 
1286 
1284 
1281 
1279 
1277 
1275 
1273 
1271 
1269 
1267 
1205 
1202 
1260 
1258 
1256 
125 1 
1252 








31 


9.218363 


9 


"99:19*2 


9.224382 


10.775618 


10.000018 


10 .781637 


29 


32 


9-219116 


9 


993960 


9.225156 


10.774844 


10.006040 


10.780884 


28 


33 


9.219868 


9 


993939 


9.225929 


10.774071 


10.000061 


10.760132 


27 


31 


9,220018 


9 


99391* 


9.226700 


10.773300 


10.000082 


10.779382 


26 


35 


9.221367 


9 


993*97 


9.227.71 


10.772529 


10.006103 


1 . 77 80i. , » 


25 


30 
37 


9.222115 
9.222861 


9 
9 


993875 
,993854 


9.228239 
0.229007 


10.771761 
10.770993 


10.000125 
lO.OOflMii 


10.777685 
10.777130 


24 
23 


38 


9.223606 


9 


993832 


O l ) l >(l?*"l 
" . _ -\t t i -y 


10.770227 


10*006168 


10*776394 


22 


3D 


9.221319 


Li 


993811 


i\ *> , 10iHI 


10.769401 


10*0061*9 


10.775651 


21 


40 


9.225092 


9 


993789 


9 -'trtav 

if . A*» 1 OU* 


10.768696 


10.006211 


10.774908 


20 


41 


9.225833 


9 


99376K 


9.23106a 


10.767935 


10.006232 


IOT774107 


19 


42 


9.220573 


9 


993746 


9.232826 


10.767174 


10.000254 


10.773427 


18 


43 


9.227311 


<i 


,993725 


9.2335*6 


10.706114 


10.000275 


10*772689 


17 


44 


9.22804S 


a 


.993703 


9.234345 


10.765655 


10.006297 


10.771952 


16 


45 


9 .2287 04 


u 


.9936*1 


9.235103 


10.704897 


10.000319 


10.771216 


15 


40 


0.22951* 


9 


.993000 


9.235H59 


10.764141 


10.000340 


10.770482 


14 


47 


9.230252 


g 


.993038 


9.236614 


10.703386 


10.000362 


10*709748 


13 


18 


9.2309*1 


9 


993010 


9 . 308 


10.762692 


10.006384 


10.709010 


19 


49 


9.231715 


9 


,993594 


9.238120 


10.761880 


10006406 


10.7682*5 


11 


50 


9.232411 


9 


.993572 


9.238872 


10.70112* 


10 000428 


10.707550 


19 






1214 
1212 
1209 
1207 
120. 
1203 
1201 
1199 
1197 
1195 






37 
37 
37 
37 
37 
37 
37 
37 
37 
38 




1250 
1248 
1246 
1214 
1242 
1240 
1238 
1236 
1231 
1232 










51 


9.233172 


9 


.993550 


9 . 199029 


10.760378 


10.006450 


10.70082* 





58 


9 k msM 


9 


.99352* 


9.240371 


10.759629 


10. 000 172 


10.766101 


a 


53 
54 


9.234025 
9.235349 


9 

9 


.993500 
.9931*4 


9.241118 
9.241865 


10.758882 
10.758135 


10.006494 
10.006510 


10.765375 
10.70-4051 


7 

6 


55 


9.236073 





.993162 


9,242010 


10.757390 


10.006538 


10.703927 


5 


56 


9.236795 


9 


.993440 


9.243354 


10.756040 


10.000560 


10.763205 


4 


57 


0*237615 


9 


.993418 


9.241097 


10.755903 


10.006582 


10 762485 


3 


58 


9.238235 


P 


.9933110 


9.241839 


10.755101 


10.006604 


10*761765 


2 


59 


9.238953 


9 


.993374 


9.245579 


10.754421 


10.006620 


10*701047 


1 


00 


9.239070 


9 


.993351 


9.240319 


10.753081 


10.006649 


10. 700330 





w 


Co-sine* 




Bin*. 




Co-tang. 




Tim*. 


Co-ftec. 


Secant. 


M 
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104 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND 8ECAXT*. 



ID Degrne*. 



"Co-tuiig.~| Secant. I Co~i*e, 




II 
IS 

13 
14 
15 
16 
IT 

is 

19 
ao 



21 

22 
13 
M 
35 

a*i 

27 
28 
20 
SO 



9.247478 
9.24618 

9.24958* 
9.2502*2 
9.250980 
9.251077 
9.252373 
9.263067 
9.233761 
9, 
9 



11 
12 
33 
34 
25 
SO 
37 
38 
39 
40 



41 
42 
43 
44 
45 
40 
47 
48 
49 
50 



51 
52 
33 
54 
65 
56 
57 
58 
59 
60 



254153 
255111 
255834 
256523 
257211 
257 89* 
258583 
259208 
259951 
200633 



26(314 
261994 
202073 
203351 

204027 
204703 
265377 

200051 
20072:1 

207395 



26*005 

208731 
269402 
270000 
270735 
271400 
27200-1 
27271*0 
273388 
274049 



9.27470* 
0.275307 
9.276025 
0.27008! 
9.277337 
9.277991 
9.278645 
9.279297 
9.279948 

9.2*0599 



m Co- sine. 



DiC I Co-sine. 



9. 



93; 
91 E 

ml 
87 1; 
H 
83 1 
81 

71 

»« 
..... 

01 1 

Si 

1 M 

m 

§M 
50- ( 

54 

3 

50 
is 
10 
14 
12 
-11 
30 
37 
135 
33 

u 

M t 

9 

! 



993351 
993329 
993307 
9932*5 
U03202 
993240 
993217 
993195 
993172 
993149 
093127 



.003104 
.9930*1 
.993059 
.993030 
.993013 
.992990 
.992907 
.002011 
,002021 
.902808 



.992875 

,msn 

.992829 
.992800 
.992783 
.9*2759 
.992736 
.992713 
.91*2690 



21 

22 
20 

IB 

17 
15 
J 3 
11 

10 

Oh 
00 

OA 
03 
01 

09LI 

098 

090 

004 

092 

091 

089|, 

087 

086 



992013 
992019 
.992596 
992572 
992519 
.992525 
992501 
.992478 
992454 
992430 

.992406 
992382 
,992358 
992335 
99231 I 

9922*7 
90220,1 
992239 
99221 1 
_992I90 

992106 
992142 
.992118 
092083 
992009 
992044 
1*92020 
991090 
991971 
991947 



Si no, 



THE 



9.216319 
9.247057 
9.247794 
9.248530 
9.2 1920S 
>, 349998 



|9. 250730 



9.251461 
9.252191 
9.252929 

o .25301* 



9.254374 
9.256 100 
.255824 
2505 17 
257209 
257990 
258710 
259429 
.2001 40 
.200*63 



261578 
202293 
.263005 
263717 
204 I2K 
269138 
265847 
200555 
207261 
267967 



DifT 



268671 
,269375 
279077 
279779 
271479 
272178 
272*76 
273573 
274209 
274964 



27 565N 
,276351 
277043 
277734 
278121 
1279113 
279*01 
280488 
281174 
9.2*1*58 



10.752943 10.O06071 
I 0.7.1 2200 10.006**93 



1226 



10.745620 10.000896 



lit* l < , *750730 10.006738 
f; t f 10.750002 10, 000700 
10.719270 IO.tHifi7*:i 
* * 10.748539 10.090805 
{'J' 10.747809 10 uo<,s2* 
J* ^ 10.747080)0.006851 

10,740352 10 00687l|l0 

1211 
1209 
1207 
1205 
1203 
1201 
1200 
1108 
1191 
1194 

1192 
lioo 



10.744900 
10.7441 TO 
10.743453 
10.742731 
10.742010 
10.741290 
10.740571 
10,739854 
10.739137 

10.73&422 
10.737708 



!!?!? 10.730995 
10.736283 
J IS 10.735572 
J}** 10.734862 
|J« 10.734153 



1133 



1131 



9.282512 
9.283225 
9.283907 
9,284588 
9.285268 
9.2859-47 
9.286624 
9.2*7301 
9.287977 
9.288658 
Co- tang. 



10.753681! 10. OOttt49 10. 7 60130 hP 



10,751470 



l0.O0G9lo| 
10.000941 
10 006*M,i 
10.00G987 
10.007010 
10.007033 
10.007056 
10.007079 
10.007102 



10.733145 
10.732739 
10.732033 



1178 
1170 



! }IJl0.731329 
'} J* 10.730625 
f " 10.729923 
10.729221 
40.728521 



1100 
1167 
1165 

J [2 10,727121 
ll6i 10.726427 
10.735731 



1160 

1148 10. 7 25036 10.007570 

}}*! 10.724312 10,007594 
10.723649 10.007618 
!*?? 10.722057 10,007642 
{ J JJ 10 . 722266 1 . 007065 
JJ2 10.721570 10.007689 
f IT? 10.730887 10.007713' 
10.720199 10. 007737 
10.710512 10.007761 
iii? 10^'» H2<} 10.007786 
1141 10.7I814 2 1Q Q0X810 

1140 10.717458 10.007834 



!u.fiu<i7i: 



10.757471 
10.756703 
10.750053 
10.755344 
10. 754637 
10.753931 
3225 



10.007125 
10.007148 
10.007171 
10.007194 
10.007217 
10.007241 
10.007264 
I0.0O72K7 
10.007311 
1OJ0O7334 
ior6o7357 
[0.0O738I 
10.007404 
10.007428 
10 .00745 



10.7278221O.0O7475 



10,007499 
10.007522 
10.007546 10. 7 
0. 



1 0.751 117 
10.750417 
10.749718 
10,719020 
10.748323 
10.717627 
10.746933 1 
10.7le.-3-- 

10. 745347 f 
10.744856 
10.741160 
10.743477 
0.74278W 
10.742102 
10.741 117! 
10,740732 
IO.7 4004W 
10.739307 



10,738 
10.7380001 

IO.T3 
10.72 
10.73 
10,73 
10.73 
10.73 



10.710775 10,007858 
J}?* 10.716093 10.007882; 
* 5 10.-715412 10.007907 
10.714732 



10.714053 



\ \ll 10 .713370 
10.712099 
11 * 10.712023 



10.71134810.008053 



10. 73 1 9351 
10,731266 
10.739508! 
10.72WI3I 

10.72^H 
10.728600 
I0.727WW 
10.727^74* 
1O.720012 1 
10.725951! 



10.7253991 
10.724633 
10.723071 
10.723319 
10.007031 10.722069 



10.007956 
10.007980 



10,008029 



10.722009 
10.721355 



10.008004 10.720701 



10.720052 
1 0.7194 01 
Siu r int. 
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11 IXl,i><*. 



Co-t»ng 

10.71 0074 
10.710001 
10.709329 
10.708058 
10.707987; 
10.707318, 
10.700650 
10.705983; 
10.705316 
10.70 1051 

10.703987 
10.703323 
10.702601 
1O.70I99D 
10.70 I 33d 
10. 700*37 8 
10.700020 
10.0OP362 

lo.eoefos 

10.698049 



Sme. | Diff. \ Co-si oe t 



9.260599 
9.2812-18 
9.281897 
0.282544 
9 283190 
9.283830 
9.2811 HO 
9.285124 
9.285760 
9. 286408 
y . 2sT r»jis 

~ 9^287088 
9.28*320 
9.288961 
9.289000 
9.290230 
9,290870 
0. 201504 
9.292137 
9.292768 
9.293399 

"9.29-1029 
9.294658 
9.2G5286 
9.295913 
9.296539 
9.297164 
9.297768 
Q. 29841 8 
U. 299034 
0.291*055 

~ 9. 300276 
9.300895 
9.301514 
9.302132 
9.302748 
9.303364 
9.3113979 
9.304593 
9.305207 
9.305819 



9.. II 2 195 
9.313997 
9.313098 
0.314297 
9.314897 
9.315495 
9.316092 
9.316689 
9.317284 
9.317879 



J^7.9.9yltt22 
}™ 9.901897 

9.991818 
991823 
oij9. 091799 
!"ifj9.99l774 



Siat. 



1 

9.288052 
9.289326 
9,989906 
9.290671 
9.291342 
9.292U13 

9,292682 

9.294017 
9.291684 
9,295349 
9.296913 
9.296G77 
9.297339 
9* 29801111 
9.298062 
9.999W 
9.2999*0, 
9.300638 
9*301295 
9*301951 
97302607 
9 303261 
9.303914 
9.304567 
9.305218 
9.305869 
9.306519 
9.307168 
9.307815 
9,308463 
9.399109 
9,309754 
9.310398 
9.311012 
9.311685 
9.312327 
9.312907 
9. 313606 
9.311247 
9.314885 

9.916421 
9.316159 
9.316795 
9,317430 
9.318064 
9.918097 
9.919190 
9,319961 

P U99 9 9 99 

9,321 222j 
57321 85 1 1 
9,322*79 
9.323106, 
9. 323733 1 
9. 324'.i5h 

u. 321983; 

9. 325 607 i 
9 326231 
9.326853 
9.327 175 

Co- tang, 



Dill 



1123 
1122 
1120 
1118 
1117 
1115 
1114 
1112 
1111 
1109 
1107 
1106 
1104 
1103 
1101 
1100 
109* 
1096 
1095 
1093 

1002 
1090 
1089 
1081 
1086 
1084 
1083 
1081 
10S0 
1078 
1077 
1975 
1074 
1073 
1071 
1070 
1 008 
1067 
1005 
1064 
1062 
1001 
11)60 
1099 
1057 
1055 
1054 
1053 
105 
1050 
lots 
lun 
1045 
loll 
1043 
ton 
1040 
1039 
1037 
1030 



10.008053 10 
10. 0080781 10, 
10.008103(10 
10.008127 10 
10. 008152|10 

[0,008m 1 

10.008201 
10.008226,10 
10.OOS25I 10 
10.00827610 
10.008301 10 



10,697393 
10.696739 
19*090980 
10.695433 
10.604782 
10.694131 
10,603481 
10.692832 
10.692185 
10.601537 



78 IWtv»^, 



19, 
to, 
10. 

ID. 
10. 
in. 

to, 

10. 
10. 
10, 

1 . 
10, 
10 
10 

10, 

10, 
19, 
10, 
10 
10, 

10,684477 10" 
10.683841 10 
10.683205 10. 
10.682570 
10,681936 
19.681303 
10.680071 
10.686939 
10.679408 
10.678778 



10. 690891 
10.690246 
10.689002 
10.688058 
10.688315 
10,0*7673 
10.687033 
10.686392 
10.685753 
10.685115 



Secant, f Co-see. 



008326 
LJUK351 
00*370 
008401 
008426 
00815 



719401 
716762 
718103 
717456 
716810 
716164 
715520 
714876 
714234 
713592 
712952 



008476 10 
008502|l0 
008527 10 
008552 10 



712312 
711674 
711036 
710400 
709764 
,709130 
708 190 
,707863 
707232 
,706601 



00857S 10, 
00*603 10. 
008628 10 
008654 10, 



008679 
0087 05 
008730 
006756 
008782 
008807 



008833 10 



10.678149 
10.677521 
10.676891 
10,67626; 
ln.6756*2 
10.675017 
10.674393 
10.673760 
10.673147 
10,67252 5 



008859 

008SS.1 
008910 
008936 
008962 
008988 
009014 
009040 
009066 

009092 
009118 
009145 
009171 
009197 
009223 
009250 
009276 
000303' 
009321*! 



705971 
705342 
704714 
704087 
703461 
702836 
702212 
701588 
700966 
7 00345 

099721 
699105 

098 180 

697868 
697252 
.696636 
696021 
695407 
694793 
.694181 



10 693570 
10.692059 
10.692350 
10.091741 
10.691133 
10,690526 
10.689920 
10.689315 
10.688711 
10.688107 



10.009355; 
10.009382 
10.0094091 
10.009435 
10.009462 
10.009489 
10.009515 
10.009542 
10.009569 
10.0 09596 

"Co- tec. 



10.687505 
10.680903 
10.686302 
10.685703 
10.685103 
10.684505 
10.683908 
10.683311 
10.682716 
10.68212 1 

Secant. 
O 



GO 
59 
68 
57 
56 
55 
54 
53 
62 
51 
50 



40 
48 
47 
46 
45 
44 
43 
42 
41 
40 



39 
38 
37 
36 
35 
34 
33 
32 
31 
30 



29 
28 
27 
20 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
19 



9 
8 
7 
6 
5 
4 
3 
2 
I 
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317879 
y.S|H473 



91*0 

9.3190061 ??!! 
9.319058 . m 

0.320249 

.320840 
9. 3211801 
9.322019 
9.322607 
9 .^23 MM 
9.3237*0 



980 
9*1 
083 

982 

960 

077 
976 
Iff* 
973 
972 
, Q70 

90* 



9.32*366 
12 9,324950 



9.325534 „; 
9. 310117 



Sine 



9,3272*1 
0.327862 
9,32*112 
9.32902^ 

9.330176 



Diff. Cocaine 

oTwioioi 
naKK>37« 

9.990351 
U. 99032 4 
0.990297 
9.990270 
9.990243 
9.990215 
9.990488 
9,990101 
■,990131 

W.W'.iiil07 
9, 990079 

9.990052 

9.990025 
9.9*999; 
9.989970 
9.9*9942 
LI. 98991 5 
9.9*9**7 
9,989800 



960 
965 
904 

962 
961 

two 

958 
957 



9.330753 
9.331329 
9.331903 
9. 332I7« ^6 
9.3*3051 t 

9.333624 

9.334195 
334767 

9. 335337! 



9. 114904 
9.330473 
9.337043 
9.337610 
9.33*176 
9.33*742 
9.339307 
0.339871 
9.340434 
9.3409911 
9.341558 
9.3 42 11 9 
9.342679 
. , 9 313239 
45 9.343797 
9344355 
9.314912 
9.345469 
9.346021 
9.340579 
9-347134 
9.34768: 
9.318240 
9.348792 
9,349313 
9.319*93 
9.350143 
9.350992 
9.351540 

IJM 

Co-»xne. 



953 
952 
950 
940 
918 
910 
945 
944 
943 
941 
910 



D .989*32 
9.989804 
9.989777 
9,989749 
9.989721 
9.989693 
9.9*9065 
9.989637 
LI.989610 
9.9895*2 



9.989553 
9.989525 
9.989197 
9.989409 
9.989141 
9- 9*9 U 3 
9 .980383 
521 0.989356 
* 9.989328 
9.9*9300 



16 
47 

48 

49 
W 
51 
52 
53 
54 
55 
66 
57 
68 
fiQ 
60 



937 

936 

935 
934 
932 
EPS! 

930 
929 
927 
926 
925 
924 
922 
921 
920 

m 

017 
916 
915 
914 
913 



9 981)271 
9.9*9243 
9.989214 
9.9*91*0 
9.9S9I57 
9.989128 
9.989100 
9.989071 
9,989042 
9.989014 



9.08*985 
9.988956 
9988927 
9.988898 
9.9***09 
6.988840 

|.tem 

9.988782 
9,9*875 3 
9.988724 



Sine 



13 

46 
44 
45 
44 
45 
47 
U 
45 
46 
i| 
47 

a 

45 
47 
M 
47 

15 

47 
45 
17 
47 
15 
47 
47 
47 
17 
17 
45 
17 

48 
47 
17 
47 
47 
47 
47 
4h 
47 
If 
4H 
17 

48 
47 
4* 
48 
47 
48 
48 
47 
48 
46 
48 
48 
48 
48 
48 
48 
48 
48 



327474 
328095 
9 328715 
32933 J 
9.329953 
9.330570 
V. 331187 
9.331803 
9.332418 
9.333033 
9.133646 

97314259 

9.33187 

9.335»82 

9.336993 

9.336703 

9 33731 I 

9.337919 

9.33*527 

9.339133 

9.339739 

9.340344 
9.340948 
.9.311652 
9.342155 
9.342757 
9.343358 
9.343958 
9.344558 
9.345157 
9.345755 



9.346353 
9.316949 
9.317545 
9.348141 
9.31*735 
9.349329 
9 319922 
9.350514 
9.351106 
9.351697 



M*< 55? 



0.352287 
9.352876 
9.353405 
9.354053 
9.354640 
9.355227 
9,355813 
9.356398 
9.35G982 
9.357566 



10,671285 10.909 
1O.67U6O0 10 ,MI0 
10. 670047(11) .001 
10.669430 i 0.009 



1035 
1033 
1032 
1030 
1029 
1028 
1026 
1025 
1024 
1023 
1021 
10§0 
10 19 

1017 
1016 

jJjjgjlO. 602689 

lOUP 
1011 



tO. 66881 3 
10.668197 
10.667582 
10.666067 
10.66635 4 

,10.665741 
10.665129 
10.664518 
10.063907 
10.663298 



1010 

1008 
1097 
1006 
1004 
1003 
1 002 
1001 
999 
998 
997 
996 
004 
993 
092 
001 
990 
988 
987 
986 
985 

9*3 



I fl .60211*1 

40.661473 
10.660867 
10.660261 



10,000757 I 
to, 009784 1 
10. 009*1 21 
10.DO983D 1 
10. (KM/SO*)] I 
10 .009893 1 1 
10.009921 
10.099948 
10.009975 
0. 01 0003, 
10. 010030 
10. 01003^ 
10.010085 
19.040113 
10.010149 



16,049646 
10.659052 
10.658448 
10.657846 
10.657243 
10,656642 
10.056012 
10.655142 
10.654843 
10 .654245 

10.653647 
10. 6 i3051 
10.652 155 
10.651859 
10,651965 
10,650671 
10.650078 
10.6494*6 
10.618894 
10.61H303 



9.358149 
9.358731 
9.359313 
9.359893 
9.360474 
9.361053 
9.361632 
9.362210 
9.362787 
9 363364 

Co-Utkg. 
77 Pegrnea. 



982 
981 

980 

979 
077 
976 
975 
974 
973 

971 
970 
969 
968 
967 
966 
965 
903 
902 
661 



10,647713 
10.647124 
10,046535 
10.615917 
10.644166 
10.644773 
10.641187 
10.643602 



10.010168 
10.010196 
10.010223 
10.010251 
10,010279 
10.010307 
10.010335 
10.010363 
10.010390 
10.010418 



10.010447 
10.010475 
10.010503 
10.010531 
10.010559 
10.010587 
10.010615 
10.010644 
10.010672 
10.010790 



10,010729 
10.010757 
10.010786 
10.010814 
10.010843 
10.010872 
10. 010900 
10.010929 



10.64301810.010958 
10.642434 10.010986 



10,041851 
10.641269 
10.040687 
10.640107 
10.630526 
10.638947 
10,638368 
10,637790 
10.637213 
10.636036 



10.011015 
10.011044 
10.011073 
10.011102 
10.011131 
10 011160 
10.011489 
10.011218 
10.011247 
10.011276 



Cu-wtc. 



0.64 

o,«; 

O.G733T 
0.07271 
0.0721 
0.071 
0.67 
0.07 



B 



o. 

0.666069 
0,007522 
0.606949 
O. OO<»370 
0.005*05 
O. 005233 
o .001003 



M 

31 

33 
3*J 
31 
M 



o.oo 

0.041 
0.00295 
0.O023 
0.561 

9 



i».ociuiL".t; 
0.659506 
1^059004] 
. 65*4 42 
0.057881 
0.O.5732I 
0.050701 
".050203 
0.65 
0.0550*8 
9.654521 
6.053976 
0,053421 



2J 

21 
20_ 

ID 
18 
»7 



0.052800 
0.052313 
0.651760 
O .05 1208 
.050057 
0.050107 
0.649557 
0. 040006 
0,648460 
0.047912 
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M 



1 

2 
I 
4 

6 
6 
T 
B 

10 

u 
12 
13 

ii 
16 

10 
17 
18 
19 

20 

21 
22 
23 
24 
25 
20 
27 
28 
211 
30 



31 

33 
33 
34 
35 
30 
37 
38 
39 
40 

41 
43 
43 
It 

m 

46 
47 
48 
49 
50 



61 

&2 
63 
51 
55 
66 
57 
58 
59 
00 



Km* 

383676 
9.384182 
0.384087 
9.385192 

385097 
9.380201 

180704 
9.387207 

387709 
9.388210 
9, 388711 

389211 
9.3*9711 
'.I.3902HI 
9.390708 
301200 
9.391703 
9.392199 
9.392695 
9.393191 
9.393685 

9.394179 
9.394073 
9.395100 
9*1954156 
9.390150 
9.396611 
9.397 J 32 
9.397021 
9.398111 
9 . 398000 

•.mm 

9,399675 
9. 400002 
0.490549 
9.401035 
9.401520 
9.402005 
9.4024*9 
9.402072 
9.403 156 
9.403938 
9.401420 
9.404901 
9.405382 
9.405882 
9.406341 
9.400820 
9.407299 
9.407777 
9.408254 

{>7To8737 
9.409207 
9.409682 
9.410157 
9,110632 
9. IN 100 



Diff. Co-md«. k D. 



831 

ti33 
832 
831 
830 
828 
827 
826 
6M 
834 

823 
822 
821 
820 
819 
818 
817 
B17 
816 
B15 

814 

813 

812 
8U 
810 
809 
808 
807 
800 
805 
804 
803 [ 
802 
801 
800 
799 
798 
797 
790 
795 

794 
794 
793 
792 
791 
700 



9.985909 
9.985876 
9.985813 
9.985811 
9. 98577 8 
19.985745 
9.985712 
9,085679 
9.985616 
i9, 985013 



J9.9855SO 
9.985547 
9.985514 
9.985480 
9.985447 
9.983411 
9.98538] 
9.985347 
9.985314 
9.9852N0 



9.985217 
(9. 98521 3 
,9.985180 
9.986146 



9.411579 HI 

9.412052! ™* 

9.41299G 1 7Btt 



m 1 Co-sine. 



9.985113 
9.985079 
9.9S5045 
0.985011 
9. oh t97n 
9.984941 



52 
53 
53 
52 
63 
53 
52 
53 
$| 
53 
53 
53 
53 
53 
53 
53 
53 
63 
53 
55 

53 
53 
55 
53 
65 
63 
55 
53 
55 
53 

5,1 
55 
55 
53 
55 
ft 
55 
5;. 
55 
55 

55 
55 
56 
57 
55 
55 
55 
57 
55 
57 
55 
57 

51 
S7 
55 
57 
57 
57 
55 
67 



9.390771 
9.397309 
9.397846 
11.398383 
0.39H9I9 
9.399165 
9.39W90 
9.400524 
9.401058 
9.401591 
9.402121 



Diff. 



9.4U2056 
9.403187 
403718 
9.404249 
9.404778 
9. 105308 
9.405836 
9.406354 
9.400892 
9.4 07419 
9.407915 
9.408171 
9,408997 
9.409521 
9.410045 
9.410569 
411092 
9.411615 
9.412137 
9. 4 12658' 



9.413179 
9.413699 
9.414219 
9.414738 
9.415267 
9.415776 
9.416293 
9.410810 
9.417326 
9.417842 



0.418358 
9.418873 
9.419387 
9. 119901 
9.420415 
9.420927 
9.421410 
9.421952 
9.422463' 
9. 12297 1 



9.423484 
9.423993 
9.424503 
9.425011 
9.425519 
9.42G027 
9.420534 
9.427041 
9.427547 
9.128052 



890 
896 
895 
894 
893 
892 
891 
890 
889 
hSS 

687 
886 
885 
864 
883 
882 
881 
880 
879 
878 
877 
870 
875 
874 
874 
873 
872 
871 
870 
869 

808 

867 
866 
865 
864 
804 
863 
862 
861 
860 

869 
858 
857 
856 
855 
855 
854 
853 
852 
861 

850 
849 

818 
818 

847 
816 
815 
844 
843 
843 



Co-tatig. 



10.003229 
10.692091 
10.602151 
10.601617 
10.001081 
10.600543 
10.60001010 
10.599476 
10.598942 
10.598409 
10.597876 

10.590813 
10.590282 
10.69576 
10.595222 
If ,91002 
10.594164 
10.593636 
10.593108 
10.592581 



I0.U13096 Ml. 
10.013127 10 
10.013159 10 
10.013191 10 
013222 10 
0.013251 10 



1113280 
0.013317 
10.013349 
10.013361 [10 
10.013413 10 

10 
1<» 

10, 
10, 
10 
10. 
o 

10. 

to, 
[II. 



10,592055 
10.591529 
10.591003 
10.590479 
10.589955 
10.5811131 
0.586908 
10.588385 
10.567863 
10.587342 



10.5808H1 
10.580301 
10.685781 
10.585262 
10.584743 
Hp, 584225 
10.583707 
10.583190 
10.582674 
10.582158 



Sim*. 



1 Co -tang. 1 

76 Degrrfrs. 



10.581642 
10.561137 
10.58061 
10,580099 
10.579585 
10.579073 
10.578560 
10.578046 
10.577537 
10.577026 



10.576516 

10.576007 

10.57549 

10.574989 

10.574481 

10.573973 

10.573160 

10.572959 

10.672453 

10.571946 



10,014091 
10.014124 
10.014157 
10.014189 
10.014222 
10.014255 
10.011288 
10.01 1321 
10.01435 
0.01138 



10,01 N20 10 
10.014453 10. 
3 10.014486 10, 
10.014520 10, 
10.014553 10, 
10.011586 10. 
10.014619 10 
10.014653 10, 
10.014686 10, 
10.014720 10, 



616325 

615313 
01 1*08 
614303 
6137 99 
01321*6 
612703 
M*291 
6I17O0 
611289 
6107*9 
610289 

oo-mm 
MM 

OOK7U4 

fios^i: 

607801 
607 305 
60O8I0 
600315 



605H21 
605327 
004834 
004342 
6038 .-,0 
003350 
602868 
6U2379 
GO I wsri 
601 10O 



10.014753 
10.014787, 
10.014820 
10.01 1854 
10.014867 
10.014921 
10.014955 
10.014989 
10.015022 
10.015056 



Co~&ec, 



600912 

600425 

599938 

599151 

598963 

698480 

597995 

59751 

697028 

5965 15 

596062 
595580 
595099 
594618 
59413ft 
593659 
593180 
592701 
592223 
591746 



10.591269 
10.590793 
10.590318 
10.689843 
10.589368 
10.5880114 
10.588421 
10,587948 
10.587476 
1 0.587 004 

Beaut 



29 
28 
27 
26 
31 
24 
23 
23 
21 
20 



110 



TABLE XIX. 

LOOARITHMIC SINES TANGENTS AND SECANTS. 



M 









I 


0.440778 


2 


9,|412I8 


ii 


y,.|4l03H 


4 


i, wpm 


6 


9.442535 


6 


9, 412073 


7 


9.4l»4l» 


£ 


9. 4 I3M7 


i 1 
V 


n ill *Jki ,4 




n j 4 Jt*lA 

y , jit* Jit 


11 


u. (45164 


IS 


9.445590 


13 


9.440026 


14 


9.440150 


15 


9.440*93 


10 


9.447326 


17 


0.447750 


16 


n i jot nl 

9.448191 


13* 




ill 




SI 


U. 449485 


22 


9. 1490)5 


S3 


9.450345 


14 


9.450775 


S6 


0.451201 


96 


0,451032 


97 


9. I52n<»0 


98 


9, 452J*h 


U9 


.45391 j 


90 


9. 453342 


SI 


9.453768 


S3 


9.451 If) 4 


ss 


0.454010 


M 


9,455014 


35 


9. 455409 


36 


9,405893 


37 


0. 450ft 1 A 


38 


9.450730 


39 


9.457102 


40 


0*457564 


11 


9. 458000 


42 


9.458427 


43 


9.458848 


44 


9.459208 


45 


9.459088 


46 


9. 4 00 I OK 


47 


9. 10052? 


*a 


. PPM M"! 


49 


9.461304 


60 


9.401782 


51 


9.462199 


52 


9, 401*010 


69 


9.40303a 


54 


9.463448 


55 


9.403*04 


60 


9.404279 


67 


9.404094 




9.405108 


60 


9.405522 


60 


9 . MfMl 



DitT. 



734 
733 
732 
731 
T31 
730 
710 
728 



Em 



9.9*2842 

9.982805 
0^982709 
9. 9827 33 
9.98*090 

9.08206o 

9.982024 

ttpftOT 

i.tuM 



I?* 9.982514 
**' 9.982477 
720 
725 
724 
723 
723 
722 
721 



719 
718 
717 

no 

710 
715 
714 
713 
713 
712 
711 
710 
710 
7tiy 



U.082JJ1 
0.9*2104 
0,082307 
9.982331 
9.982294 
9.982257 
!'822*0 
P82183 
K2U0 



i^tpffn 

9.982035 
Oft 1 998 
0.981901 
■981921 
9.981880 
981849 
9.981812 
9.981774 
0.981737 
9.981700 
9.9*100:2 
WH 0.981625 
X"S 9 ^<W1587 
9. OS 1519 
9.981512 
9.981474 
9.981436 
9.981399 
701 9.981301 
T03 " 
702 
701 
701 
700 
099 
098 
698 
697 



IK ! Tm» 

9.437491 
2 0*437973 
W 9.458449 
9458935 
10.459100 
9.459875 
400349 
9. 109823 
9.401297 
9,401770 
9, 102212 



707 
707 
706 
705 
704 



695 
695 
091 
093 
693 
692 
091 
090 
690 
089 



9.981323 
9.981285 
9.981247 
9.981209 
9,981171 
9.981133 
9.981095 
9.981057 
9.981019 
9.980981 



9,989942 
0.980904 
I 


9.980789 



9.980712 
9.080073 
9.980035 
9,980696 



462714 
463180 
9. 163658 
404m 
9.404599 
9.405069 
9.405539 
400008 
100 176 
4G6945 



62 
62 
03 
02 
02 
03 
62 
69 

n 

02 
03 

93 

02 
03 
63 
02 
63 
63 
03 
63 
63 
03 
03 
63 
63 
63 
03 

05 

13 
63 

65 

62 



9,467416 
9.407m 
22 9.468347 
9.468814 
9.469280 
469740 
470211 
9.470070 
9.471141 
9.471005 



9.472008 
9.472532 
9.172995 
0.473457 
9, 173919 
9.474381 
9.474842 
9-475303 
9.475763 
9.470223 



9.470083 
0.477142 
0.477601 
9.478059 
9,478517 
9.478975 
9.4794S2 
9.479889 
9.480345 
9.480801 



9.481257 
9.481712 
9.483167 
9,482021 
9.48307 



9.980750 Zl 9.483529 



9.4S3982 
9.484435 
0.484887 
9.485339 



H.C [ Co-tmig. 



794 
793 
793 
792 
791 
790 
790 
789 
788 
788 
7h7 
780 
785 
765 
781 
783 
783 
782 
761 
780 
780 
779 
778 
778 
777 
776 
775 
775 
774 
773 

773 
772 
771 
771 

770 
709 
769 
708 
707 
767 

760 
705 
705 
764 
703 
70S 
762 
701 
761 
760 
T59 
759 
758 
767 
757 
750 
755 
755 
754 
753 



10.541694 
10.542O2T 
10.541551 
10.541075 
10.540000 
10.540125 
10.539651 
10,539177 
: 0.5387 03 
10.518230 
10.537758 

roT5372HO 
10.530814 
10.530342 

10.5368791 
10. 5354011 
10.534931 



10.532587 
10.532120 
10.531053 
10.531186 
10.530720 
10.530254 
10,529789 
10.529324 
10.52885910.018216 
10.528395 10.018263 



10.017195 
19.017231 
10.017207 
10,017204 
10.017340 



10.01715* 10. 559GG3 



Co-MC. 



in. 5 >'i-_*v: 
10. 558(781 
10.558342 
0.357904 
1<>. 657405 



10. 01737ft 10.557027 
16.617413 19,6341696 
IO,0174lii 10.6663131 
10.017480 lO. 655716 
0.917523 lO. 555*80 



10.017551* 19. 654*43 



10.017596 
10.017G33 



10. 01 7700 
.10.017743 
10,534401[I0. 017780 
10.53399210.017817 



10.554419 
10.651975 



10.01 7tm* 1 , 55354 1 
0.663107 
10.559674 



10.533524 
10.533055 



10.527932 
10.527408 
10.527005 
10*526543 
10.526081 



10.018300 
10.018338 
10.018375 
10.018413 
10. 018451 



10.525019 10.018488 
10.525158 10,018526 



10.-24097 
10.524237 
10.523777 

10.523317 
10.522858 
10.522390 
10.521941 
10.521483 
10.521025 
10.520568 
10.520111 
10.519055 
10.519 100 

10.518743 
10.518288 
10.517833 



10.516925 
10.51047 



10.510018 10.019288 
10,515585 10.019327 
10.515113 tO. 010365 
10.514001 10.019404 



10.017864 
10.017891 

10.017928 
10.017905 
10.018002 
10.018039 
10.018070 
10.018114 
10.918131 
10.018188 



19. 652241 
1O.551K09 
10.551377 
0.560946 
10 560613 
tO, 559085 
lO. 649665 
10.349213 
10.648796 
10.5|»36^ 

I0.647D40 
10.547512 
10.547085 
I0,64fK>58 



10.018501 
10,018601 
10.016039 

10.018077 
10.018715 
10.918753 
10,018791 
10.018829 
10.018867 
10.018905] 
19.018943 
10.018981 
10.019019 



10.019058 
10.019096 
10.019134 
10.51737910.019173 



10.019211 
10.019250 



10. 540X32 
I0.545h<h» 
t0. 5453*1 
10.541950 
10.544531 
10.644197 
10.543084 
10.543261 
10.641836 
10^542116 

10.541994 
10.541573 
10.611152 
10.540732 
10.540312 
10.539892 
10.539473 
10.639064 
10.538630 
10.538216 



10,637801 
10,5373*1 
10.53696$ 
10.530563 
10.630130 
10.535721 
10.636366 
10.534899 
10.634476 
10.531965 



Co- tang, 

73 1> egrets. 



Tang. 



Co -tec. 



TABLE XIX. Ill 

LOGARITHMIC SINES, TANGENTS* A*D SECANTS- 
IT D agree*. 



Sin*. 




1 

a 

a 

4 
5 
6 
7 
8 
9 
10 



U 
12 
IS 
14 
li 
10 
17 
IS 
19 
20 



Diff. Co eine. , D. i T«i£. , Diff. 



9.465935 
9.466348 
9,46676 
9,407171 
9.467585 
9.40701)6 
u. I08iii7 
9.468817 
9.469227 
9.469037 
9.47004G 



688 
088 
687 
680 
685 
085 
084 
083 
083 
682 

081 
08u 
680 
679 
078 
678 
077 
076 
676 
^675 

9 mi 

9,474923 
9.476327 
9.475730 
9.476133 
9.476530 
9.470938 
9.477310 
9.477741 
9.478142 



9.470455 
9.470803 
9.471271 
471679 
472080 
[9.473492 
472808 
9.473304 
9.471710 
9. 174115 



SI 

S2 
33 
34 

35 
30 
37 
38 
39 
40 

41 

42 
43 
41 
15 
46 
47 
48 
49 
50 



51 
52 
53 
54 
55 
56 
57 
•8 
59 
60 



9.980596 
9.980558 
9.980519 
9.9801H0 
9 980442 
9.980403 
9.980364 
9.9*0325 

998028O 
|9. 980247 
19.980208 



9.98IH09 
9.980130 
19.980091 
9.98O052 
9.980012 
9.970973 
9.979931 
9.979895 
9.979855 

p.omio 



9.478512 
9.478912 
U, 479342 
9.479741 
9.4801 10 
9.480539 
9.480937 
9.481331 
9.481731 
9.482128 



9.48252.1 
9.482921 
9.483310 
9.483712 
9.48-1107 
9.484501 
9.484805 
9.485289 
9.1 85082 
9.480D75 



9. 180107 
9. 180800 
9.487251 
9.487043 
9.488034 
9.488424 
9.488814 
9.489204 
9.489593 
9 



Co-nine. 



673 
672 
672 
071 
070 
069 
069 
668 

007 ' 
607 
666 
«65 
005 
004 
003 
063 
662 
661 

061 
660 

659 
659 
658 
057 
657 
656 
655 
055 

054 
653 
653 
652 
651 
051 
650 
650 
649 
648 



El. 485791 
. 19.48624*1 
19,486093' 
9.4871 13 
9.487593 
9.48WI43 
9.488492 
9, 188911 
9. 189390 
0.469838 



9.979776 
9.979737 
9.979697 
9.979658 
9.979018 
9.979579 
9.979539 
9.970499 
9.979159 
9.979420 



0.979380 
9.979349 
9.979300 
9.9792G0 
0.979220 
9.979180 
9.979140 
9.979100 
9.979059 
9-979019 



9.978979 
9.978939 
9.978898 
9.978858 
9,978817 
9.978777 
9 978737 
9.978696 
9.978655 
9.078015 



9.978574 
9.978533 
9.976493 
9.978 152 
9.97H41I 
9.978370 
9.978329 
0,978288 
9,978247 
9.978206 



33 

65 
05 
03 
05 

05 

65 
65 
05 
05 
65 
S3 
0., 
05 
07 
05 
OS 
G5 
67 
65 

67 
05 
67 
05 
07 
65 
67 
67 
07 
65 
67 
07 
07 
07 
67 
07 
07 
87 
08 
07 
07 
67 
08 
07 
08 
07 
67 
f,s 

08 
07 

68 
68 
07 
08 
OB 
Oh 

OS 
08 
68 
08 



19.485339 



753 
752 



Co-tang. I Secant. | Co -sec. M 



9. 190280 
9.490738 
9.491180 
9.191027 
9.492073 
0. 192519 
9.492965 
9.493410 
9,493854 
191299 



9.494743 
9.495180 
9.495030 
9.496073 
490515 
9. 190957 
9.497399 
9.497841 
9.498282 
9. 198722 



8lDti. 



9.499163 
9.499603 
9. 500042 
9.500481 
9,500920 
9.501359 
9.601797 
9,502235 
9.502672 
9.503109 



9.503540 

9.503982 

9.504418 

9.50485 

9.505289 

9.505724 

9.506159 

9.506593 

9.507027 

9.507460 



9.507893 
9 508326 
9.508759 
9.509191 
9.509622 
9.610054 
9.510485 
9.510916 
19.511346 
511770 



751 

751 

750 

749 

749 

748 

747 

747 

740 

740 

745 

744 

744 

743 

748 

742 

741 

740 

740 

739 

739 

738 

737 

737 

736 

730 

735 

734 

734 

733 

733 

732 

731 

731 

730 

730 

729 

728 

728 

727 

727 

720 

725 

725 

724 

724 

723 

722 

722 
721 
721 
720 
719 
719 
716 
718 
717 
717 



10.514061 
10.514209 
10.513758 
10.513307 
10.512857 
10.512107 
10.511957 
10.511508 
10.611059 
10.510610 
10.510102 



10.509714 
10.509267 
10, 508820 
10.508373 
10.507927 
10 507481 
10.507035 
! 0,500590 
10.506146 
10.505701 



10.505257 
10.504814 
10.504370 
10.503927 
10.503485 
I0.5030J3 
10.502601 
10.502159 
10.501718 
10.501278 



10.500837 10 
10.500397 10 



10.019404 
10.019442 
10.019481 
10.019520! 
10.019658 
10.019597 
10.019030 
10.019675 
10. 0197 14! 
10.019753 
10.019792 



019831 
019670 
019999 
019948 
019968 
020027 
020066 
020105 
020145 
020 1 Si 



020224 
020203 
020303 
020342 
020382 
020421 
020401 
020501 
020541 
020580 



LO. 499958 
10.499519 
10.499080 
10.49HMI 
10.498203 
10.497705 
10.497328 
10. -190891 



10.490151 
10.496018 
10. 495582 
10.495146 
10.494711 
10.494270 
10.493841 
10.493407 
10.492973 
10. 192540 

10.492107 

10. 491674j 

10.491241 

10.490809 

19.490378 

10.489946 

10.489515 

10.489081 

10.4886.1 

10.486224 



Co-tang. 
72 Degree*. 



I an?* 



020020 
020660 
020700 
020740 
020780 
020820 
020800 
020900 
020941 
020981 

1)21021 
.021001 
021102 
021142 
021 183 
.021223 
.021203 
021394 
.021315 
021385 



5:VK»05 09 
533052! 59 
533239] 56 
532827 57 
532415 
532004 
531593 
531188 
530773 
.139363 
,529954 



56 
55 
64 
53 
52 
61 
50 



529545 
529137 
528729 
526321 
527914 
527508 
527102 
520690 
,526290 
.".25885 



525481 
525077 
524673 
524270 
5*3807 
523404 
523062 
522060 
522259 
521 S58 

521456 
521058 
520056 
520259 
319860 
519461 
519063 
618660 
518209 
517872 



0.02112(1 
10.021407 
10.021507 
10.02151* 
10,021589 
10.021030 
10.021671 
10.021712 
10.021753 
10.021794 

Co- SVC. 



5174T5 
617079 
510081 
510288 
515893 
515499 
515105 
51 1711 
514318 
513925 



10.513533 
10.513140 
10.512749 
10.512357 
10.511966 
10,511576 
10.511180 
10.510796 
10.510407 
10,510018 



Si 1 *" El nt. 



49 
48 
47 
46 
45 

U 
43 
42 

11 
40 



39 
36 
37 
36 
35 
34 
33 
32 
31 
30 



29 
88 
27 
26 
25 
24 
23 
22 
21 
20 



19 

18 

17 
10 
15 
14 
13 
12 
11 
10 



US TABI 

LOGARITHMIC SINES, TANOENT*, AND SEC.\NTV 



1 8 Degree *. 




I 

2 
3 

4 
5 

7 
8 
9 
UJ 



11 
12 
13 
14 
15 
10 
17 
18 
19 
20 



21 
22 
23 
24 

» 

26 
27 
28 

211 

s* 

31 9 
32 
33 
34 



35 
30 
37 
38 
39 
4(1 



41 
42 
43 
44 
45 
10 
47 
48 
49 
50 



61 

52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine, 

974^9982 
9, 19037 i 
9.4907591 
9,491147 
9.491634 
9. 191922 
9. 19230* 

? .492094 
P.49I081 
9,493466 
9.493851 

9 
>f, 
9, 

9 


y, 
y, 
y. 
ft, 

9 

9~ 

y, 
y. 

9, 

y 
y 
y 
y 
9. 
y 



194230 
194021 
195 005 
494388 
495772 
MU4 

190537 
490919 
497301 
497GH2 

498904 
498444 
498825 
1 9921 U 
499584 
499961 
500342 
500721 
501099 
501470 



5018.-14 

502231 

502(307 

502981 

503369 

50373, 

B 1 1 10 

50448.3 

504800 

505231 



9*505098 
9.505981 
9,5007,5 4 
9,500727 
9.507099 
9.507471 
9.507843 
9.508214 
9.508585 
•J, 50*950 



9.509320 
9.509096 
9.510005 
9.510434 
9.510803 
0.511172 
0*511540 
9.511997 
9.5 1 1 27.", 
9.512642 



Co-sine. 



Diff. Co-tine. 1). 



648 
048 
647 
040 
646 
045 
011 
044 
1.1 
642 

m 

641 
611 

640 
639 
639 
638 
637 
637 
630 

636 
635 
634 
634 
633 
632 
032 
031 
031 
630 

629 
629 
028 
628 
027 
020 
626 
025 
625 
624 
623 
623 
622 
622 
021 
026 
020 
619 
619 
618 

618 
017 
616 
010 
615 
615 
014 
613 
613 
612 



978296 
97*105 
97HJ21 
97*0*3 
978012 
978001 
177959 
977918 
977877 
977835 
977794 
977752 
97771 
977669 
97702* 
977586 
O 

977503 

9TT461 
1177419 
977377 



977335 

977293 

977251 

977209 

9771C 

977124 

977083 

977041 

976999 

97095 



970914 
976872 
976830 
.970787 
970745 
976702 
9766(H) 
970617 
976574 
976532 
^976489 
,970446 
976404 
.976361 
976318 
976275 
9702:12 
976189 
976146 
970103 



976000 
976017 
975974 
975930 
975887 
975844 
975800 
975757 
975714 
975670 



Sine. 



os 
68 
68 
69 
69 
09 
69 
69 
69 
09 

69 
09 
81 
09 
09 
09 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
71 
71 
71 
71 
71 
71 
71 

71 
71 
71 
71 
71 
71 
71 
72 
72 
72 

72 
72 
72 
72 
72 
72 
72 
72 
72 
72 



9.511776 
9.512200 
9 .12035 
9.513001 
9 513493 
9,5139211 
9.514349 
9.514777 
9.515204 
9.515031 
9.510057 



Tanp. Ditif. 



9.516181 
9,510910 
9.517335 
9.517701 
9.518185 
9.518610 
9.519034 
9.519458 
9.519882 
9 52O305 



9.520728 
9.521151 
9.521573 
9.521995 
'9.522417 
9.522838 
9.523259 
9.5230*0 
9.524100 
9 524520 
9\524939 
9.525359 
9.525778 
9.520197 
9.526615 
9.527033 
9.527151 
9.527868 
9.5282S5 
P.3S8TQ2 

9*520119 

9 529535 

9.529950 

9.530300 

9.53078 

9.531190 

9.531611 

9.532025 

9.532439 

9.532*53 

9.533200 
9.533679 
9.531092 
9.534504 
9.534916 
9.535328 
9.535739 
9.5301 50 
9.530501 
9.530972 



"Co-Ung. 



710 
716 
7 1 . 
711 
714 
713 
7 13 
712 
712 
711 

710 

710 
709 
709 
708 
708 
707 
706 
706 
705 

705 
704 
701 
703 
703 
702 
702 
701 
701 
700 

699 
699 
698 
698 
697 
697 
696 
090 
095 
695 
094 
691 
093 
693 
<>92 
091 
691 
690 
690 
689 

no 

688 
688 
687 
687 
686 
686 
083 
685 
684 



Co-Ung 



I 



19. 

10.4877 
10.487365 
10.486936 
10. 1*0507 
lo. 1*9070 
10. 48505 [ 



10.48522311 
10.484796 IC 
10 . 484469 I (J 
10.183943|U 
II 
H 



10. 02 I » 70 19.509241 
10.021917] 19.50**53 
10. 02 1958] 10. 606463) 8f 

in nrnnn in i whim j| 

10.022941 10.507092 34 



10.507305 54 



(0.483516 
I0.483U90 
10.482005 
10.482239 
10.481815 
10.481390 
10.480966 
10,480542 
10.480118 
10.479695 



0.922331 
10.022372 
(0.022114 
10.022 I >|j 
It). ti2>4 97 
10.022539 
10.022581 
10.022023 



10.479272 
10.478849 
10.478427 
10.478905 
10,477583 
10.477102 
10.476741 
10.476320 
10.475900 
10.473480 
10. I 7100 I 
10,4746111 
10.474222 
10,473803 
10.473385 
10.472907 



10.472132 



10. 022665 
10.022707 
10.022749 
10.022791 
10.022833 
10,022875 
10.022917 
10.022959 
10.023001 
10,023043 



10.51*4995? 
10. .504612) 
10-5042*81 
10. 5038 tO 
I0.50.H63 1 
0.3O:iOtt| 
10.. -.021**9 
10.502318 



10.023080 
10.023128 
10.023170 
10.023213 
10.023255 
10.023308 
10.472549 10.02 l 



10.023383 



10.&01H36 
0.501556 
10. 501 175 
10.5007943 
10. 500 J 10 
10.500037 
1O.4U0658 
10.499279 
10.4U890I 
10 498524 



10.471715 10.023126 
10. 171298 10.02 3108 
loTl7oss| K>r92:i5T, 
10.470465 10.023554 
10. 470050 10.023590, 
10.469634 10.023639 



10.469219 
10.468804 
10.468389 
19.407975 
10,407561 
10.107147 

10.466734 
10.166321 
10.405008 
10.465496 
10.405084 
10.404672 
tO. 464261 
10.403850 
10.403439 
10.463028 



10.023GS2 
10.023725 
10.023768 
10.023811 
10.023854! 
10.023897 



10,023910 
10.023983 
10.024026 
10,024070 
10*024113 
10,024150 
10.024200 
10.024243 
10.024280 
10.024330 



Tang. 



Co-two, 



10.498140 
10.497709 
10.497393 
10.497016 
10.496610 
10.496263 
IO. 495X90 

1955 
10.495140 
10.49 1766 

10.494392 
10.494019 
10.493646 
10.493273, 
10. 192901 
10. 192529 
10.4921571 
10.491786| 
10.491415 
10.4910441 

10.190674 
10.490301 
10.489935 
10.489566 
10.189197 
10.488628 
10.488460 
10.488093 
10.487725 
10.487358 



M 

35 

:u 

M 
XI 

D 
30 

29 
2h 
27 
2fi 
25 

24 
23 
22 
21 
20 
19 
18 
17 
10 
15 
14 
13 
12 

10 



71 Degree*. 



TABLE XIX. 
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19 BMMMa 



Serant. j Co-*6C- 



~v 

1 
s 

3 
t 
fi 
6 
7 
8 

10 



9.512642 

g.suooy 

9.513375 
9.51)741 
9.614107 
9.514472 
9.514837 
9.515202 
9.515506 
9.515930 
9.510291 



II 

12 
13 
14 
15 
16 
17 
18 
19 
'20 

ii 

22 
23 
21 
25 
26 
27 
2H 
29 
20 

21 

32 
33 
34 

35 
36 
S7 
39 
39 
4f> 

41 
42 
43 

44 
45 
46 
47 
48 
49 
50 



51 

52 
53 
64 
55 
56 
57 
58 
59 
60 



9.516*557 
9.517020 
9.517382 
0.517745 
9.51810? 
9.518168 
9.518829 
9.519190 
9.519551 
9.519911 

9,520271 
9.520031 
9.520990 
9,521349 
9.521707 
9.522000 
9,522124 
9.522781 
9.523138 
9.5 23495 

ft. 525052 
9.524208 
9.524504 
9.521920 
9.525275 
9.525630 
9.525084 
9.526339 
9.526093 
9.527040 

9.527400 
9.527753 
9.528105 
9.528458 
9.528810 
9.5291Q1 
9.529513 
9.529*61 
9.530215 
9.530565 

9.530915 
9.531265 
9.531614 
9.531963 
9.532312 

9.532061 

9.533009 
9,533357 
9.533704 
9.534 052 

Co-sin*. 



Pitf 



612 
till 
oil 

010 

609 
009 
608 
008 
607 
607 
606 
605 
605 
0*4 
604 
603 
603 
602 
601 
601 

i;00 
oon 

599 
599 
598 
598 
597 
596 
596 
595 

595 
594 
594 
593 
593 
592 
591 
591 
590 
590 

589 
589 
588 
588 
587 
587 
586 
686 
5H5 
585 

584 
581 
583 
582 
582 
581 
581 
380 
580 
579 



9.975670 
9.975627: 

9.975539 
9.975496 
9.975452! 
9.975408 
9.975365 
9.975321 
9.975277 
9.975233 
9.9f5l89 
9.975145 
9.975101 
9.975057 
9. 9750 I 3 
9.974969 
9.974925 
9,974880 
9.974*36 
9.974792 



Co-sine. D. 



9.974748 
9.974703 
9.974659 
9.974614 
9.974570 
9.971525 
9.974481 
9.974436 
9.974391 
9.97 13 17 

9.971302 
9,974257 
9.974212 
9.971107 
9.974122 
0.974077 
9.974032 
9.973987 
9.973942 
9.973897 



9.973852 
9.973807 
9.973761 
9.073716 
9.973671 
9.973G25 
9.973580 
9,973535 
9.9734S9 
9,973111 

97^339* 
9.973352 
9.973307 
9.973261 
9.973215 
9.973169 
9.973121 
9.973078 
9.973032 
0.972980 
Sinn. 



72 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
73 
71 
74 
74 
74 
74 
74 
74 
74 
74 
74 
I I 
74 
74 
71 

75 
75 
75 
75 
75 
75 
75 
75 
75 
75 

75 
75 
75 
75 
76 
76 
76 
76 
76 
70 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 



.536912 
.537382 
,537792 
9.538202 
9.53*01 I 
(39020 
9.539429 
0, BWStf 
510245 
9.540653 
9.541061 



Tung. 



5414681 
9.541875 

542281 
9.542688 
9.543094 
9 543499 
9.543905 
9.544310 
9.544715 

j45H9 
9,545524 
9.545928 
9.546331 
9.546735 
9.547138 
9.547540 
9.547943 
9.518345 
9.548747 
9.549149 
9.549550 
9.549951 
9.550352 
9.550752 
9.551152 
9.55155 
9.551952 
9.552351 
9.552750 
9.353149 

9.553548 
9.553946 
9,5513 
9.554741 
9.555139 
9.555530 
9.555933 
9.556329 
9.556725 
9.557121 

9.557517 
9.597911 
9.5583 
9.558702 
9,559097 
9.559491 
9.559* 
9.560279 
9.50067 
9.561066 



684 
6*3 
683 
682 
662 
681 
681 
680 
680 
679 

679 
67H 
678 
077 
677 
676 
076 
675 
675 
674 
674 
673 
073 
672 
672 
671 
671 
670 
670 
669 
669 
668 
668 
667 
667 
666 
666 
665 
665 
665 
664 
661 
663 
663 
662 
662 
661 
661 

660 

659 
659 
059 
658 
0.* 8 
657 
057 
656 

0,0 

055 



Co* tang. 



Co ■ tang 
70 Decrees. 



o. 10102s 

0.462618 
0. 162208 
0.461798 
O. 161389 
0.460980 
0.460571 
0.460163 
0.459755 
0.459347 
0. 15*939 

0.458532 
0.458125 
0,457719 
0.457312 
0. 150906 
0,456501 
0.450095 
0.455690 
0.455285 
0.454881 



0, 154470 
0.454072 
0. 153009 
0.153265 
0.452862 
0.452460 
0.452057 
0.451655 
0.451253 
0,450851 



0.450150 
0.450049 
0,449648 
0.449218 
0.448848 
0.448448 
0. J 1*048 
0,447649 
0,447150 
0.446851 



0,446452 
0.446054 
0.445656 
0.445259 
0.444861 

0.444464 
0.1 1 mo: 

0.41367 
0. 1 l;5275 
0, 112-7' 



0.442183 
0.442087 
0. I 11092 
.411 29" 
0.440903 
0,440509 
0.440115 
0.439721 
0,439327 
0.13*934 



0.U24330 
0.024373 
0.024417, 
0.024461 
0.021504 
0,024548 
0,02-1592 
0.024635i 
0.024679, 
0.024723 
0.024767 
0.024811 
0.02 1855 
0.024899 
0.024943 
0.024987 
0.025031 
0.025075 
0.025120 
0.025104 
o. 02520s 



0.02,252 
0.025297 
0.O25341 
0. 0U5386 
0.025430 
0.025475 
0.025519 
I). 025561 
0.025609 
0.025053 



0.025608 
0.02.5743 
0.025788 
0.925833 
0,025878 
0.025923 
0.025968 
0.020013 
0,026058 
0,026103 



0.026148 
0.026193 
0.026239 
0. 0262*1 
0.026329 
0,026375 
0.026420 
0.026465 
0.02651] 
0.020550 



5.026649 

0,02664? 
0.026693 
0.026739 
0.026785 
0.026831 
0.026876 
0.026922 
0.026968 10 
0.027014 " 



Co-aec. 



10.487358 
10.486991 
10.486625 
10.486259 
10.485893 
10.485528 
10.485163 
10.484796 
10.484434 
10.484070 
10.483706 



185341 
182980 
IS J0 18 
182255 
481893 
481532 
481171 
480*10 
4 804 19 
480089 



479729 
479369 
479010 
17805 
478293 
477931 
477576 
477219 
476862 
476505 



476148 
475792 
175136 
175980 
11 LT&fl 
474370 
174010 
473061 
473307 
472954 



172600 
472247 
471895 
471542 
471190 
470839 
470487 
470130 
469785 
469435 



10.469085 
10.468735 
10.468386 
10.468037 
10,467688 
10.467339 
0.466991 
10.466643 
466296 
10.465948 



Secant. 
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20 Dejcreo^. 



Co-MC. 

10.4G594K 

1*1, 46564*1 





1 

9 
1 
I 

I 
(i 
T 
8 
II 
10 



*, 534052 
9.53430D 
1*534715 
9. 5 3509 J 
0.53-1438 
0.5357*3 

0.530129 

o,5304M 
9.5368is 

l*. 537103 
0.537.1 J 7 



17 

19 
_20 

"iT 

24 

25 
26 
27 

as 
29 

3<J 

33 

33 
36 
37 

38 

ao 

40 

4L 
4i 
43 
44 
43 
dff 
47 
48 
49 
30 



Mir-'. 



578 



H 0.53/Hll 

12 9. 538 I 91 

13 0,:.;>:li38 

14 0.533*880 

15 9.330223 
10 9.5311303 

9.53000 

9.640590 
0.541)11:11 



51 
52 
53 
54 

55 
66 
37 
58 
59 
60 



9.541272 
9.511615 
9,541953 
1>.5I22:*3 

9.542032 

^iwn 

9.513310 
9.513040 
0.513987 

9^544603 
9.545OO0 
9.54533* 
9.545074 
9.546D1 
9.54tf3l7 
0.5406*3 
9.517010 
0.547354 
17689 
9.548024 
9.548350 
0.54K603 
9,549027 
LI . 1 Wi'AiH) 
9,549693 
0,550026 

9-550602 
0,551024 
9.55U5<> 
9.551687 
9.55201 8 
9.552340 
0.562680 
9.553010 
9.553311 
0.553670 
9.551000 
554320 



Dirt, i Cu-sin<\ 

97972^6 
9.072940 
K 1)7380 1 
0.072848 
!M>7S*0-J 
0.972755 
0,97*709 
0. or 2603 
0.072017 
0.O725JO 
0.972521 

oToiJ-iia 

0.072131 

0.1*723^ 
0.07233s 
| 072201 
9-972211 
0.072198 
0.07215 1 
9.972105 
] 9 .07205 8 

P. 972011 

j. 971904 

9.97I9U 
0,971870 
0.971823 
9.971776 
9,071729 
9.071G82 
0.071635 
97 Uh 



577 
577 

576 
5i0 
575 
571 
,171 
573 
5,3 
72 
'►72 
571 
571 
576 


500 
,100 

OS 
508 

07 
507 
500 
506 
565 
505 
501 
561 
563 

563 
562 
502 
561 
561 
500 
560 
5.VJ 
559 
558 

558 
557 
557 
556 
556 
555 
555 
554 
554 
553 
553 
553 
552 
552 
551 
551 
550 
550 
549 
549 



0.971540 
9.971 193 
O.07N46 
9.071398 
0.97 1 341 
0.971303 
9.071256 
0.971208 
0.071161 
9.071113 



9.971U00 
0.971018 
0.970970 
0.970022 
0.070874 
9.970827 
9.9707 
9.970731 
0.070683 
9,970 035 

9.970586 
9.070538 
9.970490 
9,1170412 
0.070394 
0.970345 
0.970207 
9970249 
9,070200 
9.070152 
Sine, 



n 

77 

77 
7* 
77 
77 

rr 

7 

77 
7 7 
7:-. 
77 
7h 
78 
77 
7<f 
7^ 
77 
7 ,i 
7^ 
7s 

M 

7^ 
7^ 
7- 

7* 

7 

78 i 
78 
HO 
78 
78 
80 
78 
80 
7H 
80 
78 
80 
78 
HO 
80 
60 
80 
78 
SO 
80 
80 
so 

82 
SO 

SO 

m 
m 

m 

80 
82 
SO 



9.561000! 
9,501450 
0.561851 
9.502214 
9.162030 
9.103028 
9,503!19 
9.5038U 
9.50I2U2 
9-501592 
9.501983 

:77ToJ3TS 

9,505763 
0.5OO153 

o.tfoti* 

0,506032 
P 567320 
0.567700 
0.568008 
9.56S486 
0.308*73 
0.. 160207 
9.5O0O4H 
9.570035 
9,570422 
9.370809 
9-571105 
0.571581 
0.. 171067! 
9.572352 
9,572738 



9.573123 

0.573507 

0-573892 

9.574276 

0.574660' 

9.575041 

.9.575127 

9.575810 

9.576193 

9,5 7 6576 

0,576058 

9.577341 

9.577723 

9.578104 

9.57848G 1 

: 9. 576867 

9.579246 

9.579620 

9.580009 

9 580389 

9.580769 

0.581149 

0.581528 

9.5B10O' 

9.582286 

0.5820G5 

9.583043 

9.583122 

9.583800 

0,581177 



G55 
654 
014 
613 
653 
653 
652 I 
652 
651 
651 
fi'.U 
650 
Gl!l 
619 
G JO 
OlH 
6J8 
647 
647 
640 
640 
045 
015 
615 
614 
644 
643 
613 
612 
642 
612 
641 
641 
640 
640 
639 
630 
639 
638 
G38 
637 
637 
G36 
036 
630 
615 
635 
654 
634 
634 
633 
633 
632 
032 
632 
631 
G31 
630 
630 
629 



10.438034 
10.438511 



Secant. 



10.027UM 
l".o27ofij 



10.438U9 10.02710610.463255 



10. 43775010. OPTICS 



10 437364* 10. 0271 OBl 10 
1 0- 43697210. 02**45 10.464217 



10. 43658110. 027291 



10.43018910.027337 10. 



10.43579H 10.0273^3 
10,435108 10.0274*0 
10. 435017;10. 027470 



10. 13 1G271 10.027522 
10. 431237|10. 027609 
10.433817 10. 027615 
0. 13315810. 



1 □ ,433068[ 1 . 02770*^ 1 . 460777 V 

m 

42 
U 

w 



10, 432680! 10,027755 
10.432291 10, 027803 



10, 

10.400093 

r 0.43 1002] 10. 027849 10.159751 
10, 431 5 tl! 10. 027895 



10.431127 
10.430739 
10.430352 
10.420965 
10.429578 
16.429191 
10. I2N805 
10. 



10.027912 



10.0279**J 



10.028224 
284 19! 10, 028271 



10. 428033 
10,427618 
10.427262 
loTl26877 
10.420493 



10.028400 
10.028507 
10.420108 10.028554 



10,425721 
10.425346 



10.421573 
10.421100 

L0.42S80T 



10,028318 
10,028305 
I6.62H412 



10.028602 
10,028649 



10.421950 19.028607 



10.028741 
10,028792 
10,028839 



10.423424(10.028887 
10.423042] 
10.422050 
10.422277 
10,421896 
10.421514 
10.421133 
10.420752 
10.420371 
10.419901 
IO.U0OH 



10.628934 
10.028082 
0.02903U 
10.029078 
10 029126 
10.029173 
10.029221 
10.029209 
10.629317 
tO. 029365 



10.419231 
10.418851 
10.418472 
10.418003 
10.417714 
10.417335 
10.416957 



10.416200 
10.415823 



10. 



10. 



10.46410 
10.463837 
10.462493 

10.46*149 
10.461*06 
10.461462 
10.461124) 



10, 459410 
10.459009 



10,45*72* 



10.028083 10, 
10.028130 10.457707 
10. 028177 10. 



I0.02H03G 10.458387 3* 



10.457029 
10,456696 
10.456351 
10.450013 
10 455675 



10.4553371 W 
10.155000 2S 
10.154662 27 
10. 15 1326 
10.453989 
10.453653 
16.453317 
10.452981 
10.452646 
10-452311 

lT~l.il 976 
10.451641 
10.451307 
tD. 450973 
10.450640 
10.450307 
10.449974 
10.440611 
10.449308 
10,448976 



10.0294141 
10.029462 
10. 0203 10 1 
10.029558 
19.029606 
10.029655 
10.020703 



10.410578 10.020751 



10.020800 
10.029S4« 



Co-»eo. 



1».448644 
10.448313 
10.447982 
10.447631 
10.447320 
10.44601*0 
10.446050 
10.416330 
10.446000 
10.445671 



Seonni, 



TABLE XtX. 115 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 

21 Degrees. _____ 




1 
2 
3 

i 

5 

a 

7 

9 
10 



11 
12 
11 
14 

10 

10 
17 
16 

ly 

2tl 

~iT 

22 
23 
21 
25 
26 
27 
28 
29 
39 



Sin*. 



9.564129 
9.554058 
9.5549*7 
9.555115 
9.555643 

9.555971 
9.550299 
9.556020 
9.556963 
9.557280 
9.557000 



31 

33 
34 
35 
30 
37 
38 
19 
40 



41 
12 
43 
44 
45 
Hi 
47 
48 
49 
50 



9.5579S2 
9.558258 
9.558583 
9.558909 
9.559231 
9.559558 
9.559883 
9.606207 
9.566531 
9.560855 

9.561178 
9.561501 
9.561824 
9.562140 
9.502408 
9.502790 
9.563112 
9.503413 
9.503755 
9*504075 

9.504306 

9,504710 

9.505 030 

9.565356 

9.505070 

9.505995 

9.500314 

9.506032 

9.50095 

9.667269 

97507587 
9.567901 
9.568222 
9.56853U 
9.508H5II 
9.509172 
9.509488 
9.559804 
9.570120 
9. 57 on:, 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



•J. 5797 5 J 
9.571060 
9, 571380 
9 .571096 
9.572009 
9.S72323 
9.572636 
9.572950 

9.573575 



Diff. Co-sine. D, 



548 
548 
547 
547 
546 
546 
545 
645 
544 
544 

543 
541 
541 
542 
5 12 
541 
541 
540 
540 
539 

539 
518 
538 
537 
537 
530 
530 
536 
515 
515 

534 
634 
533 
533 
532 
532 
511 
521 
531 
530 

530 
529 
529 

52* 

528 
528 
527 
527 
520 
526 

525 
525 
524 
524 
523 
621 
523 
522 
522 
521 



.970152 
.970101 
.970055 
9.970006 
9.909957 
9.909909 
9.909800 
9.969811 
9.909702 
9.909714 
9.909605 



9. 9096 10 
9.909507 
9.969518 
9.909409 
9.969120 
969370 
909321 
9.909272 
9.909223 
9,969173 

9^909124 
9.969075 
9.969025 
9.908970 
9.908926 
9. 96^s; 7 
9.968827 
9.908777 
9.968728 
9.90807b 
9.96862b 
9.908578 
9.908528 
9.968479 
9.908429 
9.968379 
9.908329 
9.908278 
9.908228 
9.968178 



9.968128 
9.968078 
9.968027 
9.907977 
9.907927 
9.967870 
9.967820 
9.967775 
9.907725 
9.967674 

Oo76_n 

9.967571 

9.067322 

9.90747 

9.907421 

9.967370 

9 , 1)67 319 

9.967208 

9.907217 

9.967100 



Sim*. 



81 
Bl 
81 
81 
hi 

Hi 

81 
M 
M 
81 

81 
82 
82 
82 
82 
1-2 
S2 
82 
82 
82 

82 
82 
82 
82 
82 
81 
83 
81 
83 
83 
83 
83 
83 
83 
83 
83 
81 
83 
83 
81 

84 
84 
84 
81 
84 
84 
84 
84 
84 
84 

84 
84 
84 
85 
85 
85 
86 
85 
85 
85 



Tung. Dirt. 



1.584177 
'.5*1555 
.584932 
.585309 

.180086 
'.680002 
.586439 
.586815 
'.587190 
1.587506 
'.587941 



.688310 
.588691 
.589066 
9.589440 
9.589814 
9.590188 
9.590502 
9.590915 
9.591108 
9.591681 

9.592054 
9.59242* 
9.592798 
9.593171 
9.593542 
9.593914 
9.5942*5 
9.591656 
9.595027 
9.595398 



9. 5057 6* 
9.596138 
9.596508 
9.596878 
9.597247 
9.597016 
9.697985 
9.598254 
9,598722 
9*660091 

9. 599459 
9.699827 _. 
9.000194 !'? 
9.000502 il; 
9.000929 
9.001200 
9.601602 
9.002029 
9.602395 
9.692701 



23 



629 
629 
628 
G28 
027 
027 
627 
626 
620 
025 
025 
625 
024 
624 
623 
623 
623 
622 
622 
022 

621 
621 

620 
620 
620 
619 
619 
618 
018 
018 

617 
617 
616 
616 
610 
G15 
015 
015 
014 
014 
613 
611 
613 



Co-ung. 



9.003127 
9.003491 
9.00385 
9,00422 
9.004588 
9.601953 
9.005317 
9.605682 
9.006040 
9.600410 



612 
Oil 

611 
Oil 
610 
010 
010 
009 
609 
009 
608 
608 
007 
007 
607 
606 



10.415821 
10.4164461 
10.115068 
10.414091 
10.414314 
10.413938 
10.413501 
10.412185 
10.412810 
10.412434 
10.412059 



10.411084 
10.411209 
10. 110934 10. 
10,410560 
10.410166 
10, 169812 
10.409438 
10.409065 
10.408692 
10.408319 



Secant, 



19.929848 
10,029897 
10.029945 
10,029994 
10.030043 
10.020091 
10.020140 
10*010189 
10,03623* 
10.030286 
10.030335 



10.030384 10, 
10.030433 10. 



030182 
030531 
030580 
030030 
030079 
030728 
010777 



0. 145671 
10.4 15312 

0.445013 
10.444085 
10.444357 
10.444029 
10.442701 
lo. 11337 
10.443047 
10.4427201 
10. 41239 1 



020827 10 



109068 
441742 
441417 
441091 
440706 
440442 
440117 
439793 
139460 
439145 



10.407940 



10. 



10.407574 
10. 407202 
10.406829 
10.406458 
10.406086 
iO, 405715 
10.405344 
10.404973 10 
10,404602 10. 



10.404222 
10.403862 
10,403492 
10.403122 
10.402753 
10.402384 
10.402015 
10.401646 
10.401278 
10.400909 



10.400541 
10.400173 
10.399806 
10.399438 
10.399071 
10.398704 
JO. 398338 
19.397971 
10.397005 
10.397239 



10.396872 
10.390507 
10.390142 
10.395777 
10.395412 
10.395047 
10.394683 
10.394318 
10.393954 
10.393590 



f Co- tang. 



1 T »n„ 



O3i»870 
030925 
030975 
031024 
031074 
031123 
031173 
031223 
031272 
031322 



031372 
031422 
031472 
031521 
031571 
031021 
031071 
031722 
031772 
031822 



438822 
438499 
438176 
437854 
437532 
437210 
436888 
136567 
436245 

MflflU 



03187210. 
021922 10, 
631973 10. 
032023,10. 
032073.10 
032121 10 
032174 10, 
032225 10 
032275 10 
632326 16 



turn* 

436284 
431961 
13104* 
434324 
434005 
4330*6 
433308 
1330 19 
432731 
732113 
432096 
431778 
431461 
431144 
430828 
430512 
430196 
429880 
429565 



10.032376 
10.032427 
10.022478 



10.429249 
10.428934 
10.428620 



10.032529,10.428305 
10.032579,10.427991 
10.032030 10,427677 
10.032081 ilO. 427364 
10.032732 10.427050 
10.032783 10.420737 
10.032834110.420425 



Co-stc. 1 Secant, 1 *t 



116 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 




1 
2 

a 

4 
6 


7 
8 
9 
10 



,73175 
573888 
9.574300 
9.571512 
9.674m 

0.575130 
9.676441 

9.570069 
0.570379 
♦J. 570089 



(I 

12 
13 
14 

Li U 

io y 

17 
IB 
19 
20 



21 
22 
33 
24 
25 
26 
27 
SB 19 

29 y. 

30 9 



Sims 



571.1999 
577309 
5 7701 B 
677927 
578230 

mitt 

.578853 
.679162 
,679470 
.579777 



5S0085 
580392 

580699 

581005 
581312 
581618 
5M921 
582229 
182535 
5*28 in 



31 

32 
33 
34 
35 9, 

:i<^ 9, 

37 9, 



38 
39 
id 

~4T 
42 
43 
44 

u 

jo 

47 
43 
49 
60 



51 
52 
63 
64 

56 
60 
67 
68 
69 
60 



5*31 i> 

583449 
583754 
584058 
584301 
684605 

581908 

685272 
585574 
£85877 
580179 
586182 
580783 
5870*5 
587380 
5870*8 
587989 
5SS289 
5HS.i9» 

5B889Q 



,689190 
589189 
5897*0 
590088 
590387 
690680 
59008-1 
59 L 282 
,591580 
591878 



Dill. 



5311 
520 
520 
519 
519 
619 
518 
518 
517 
517 
516 
51(1 
510 
515 
515 
611 
514 
513 
513 
513 
.12 
512 
511 
5U 
611 
510 
610 
509 
509 
509 

508 
508 
607 
507 
5M 
500 
500 
505 
505 
501 

504 

503 

503 
503 
502 
502 
501 
501 
501 
500 
500 
499 
499 
499 
498 
498 
497 
497 
497 
490 



Co-.SU]r\ 



9.907160 
9.907115 
9.907001 
9.907013 
9.900901 
9, 900111 
9.960859 
9.966*08 
9.900750 
9.906705 

p. paw n 

9.900092 
9.966550 
0.900199 
9.900447 
9.900395 
9.900344 
9.900292 
9.900240 
9. 9001 88 
9.906130 
9,900085 
9.9001)33 
9- 9059*1 
9.905929 
9.905876 
9.965824 
9.965772 
9.905720 
9.905068 
9.9*15015 



9.965563 
0.965511 
9.965458 
9.905400 
9.001353 
9.965391 
9.965248 
9.905195 
9.9051 13 
9.905090 

9T965037 
9.904984 
9.901931 
9.904879 
9.901826 
9.904773 
9.964720 
9.901000 
9.904013 
9,901500 



9,901507 
9.904451 
9.901100 
9.9643-17 
9.964294 
9.964240 
9.904187 
9.961133 
9.964080 
9.901020 



Sine. 



1 

9 



006110 

.000773 
.007137 
,007500 
.007*03 
,00*225 
.008588 
.00*950 
,009312 
9,609074 
9.610030 



.010397 
.010759 
9.611120 
9.011480 
9.011841 
9.612201 
9.01250] 
9.612921 
9.013281 
9.013011 



Jhml'. 



9.014000 
9.014350 
9.614718 
9.015077 
9.G15435 
9.615793 
9.016151 
9.010509 
9.016807 
9.617221 



9.617582 
9.017939 
9.018295 
9.613052 
9.019008 
9.019301 
9.019721 
9,020076 
9.620 132 
9.620787 
97621142 
0.621497 
9.621852 
9.622207 
9.022561 
9.022915 
9.023269 
9.023623 
9.023970 
9.624330 

9.0210*3 
9.625030 
9.025388 
9.025711 
9.620093 
9.026445 
9.620797 
9.627149 
9,027501 
9.027852 



Co-tang- 



601 
600 
605 
605 
604 
604 
601 
003 
003 
003 

002 
002 
002 

001 

001 
001 
000 

000 

000 
599 

599 
598 
598 
598 
597 
597 
597 
596 
590 
690 
595 
595 
595 
594 
594 
694 
593 
593 
593 
592 
592 
592 
591 
591 
590 
590 
590 
589 
589 
589 

588 
588 
588 
587 
587 
587 
686 
586 
580 
686 



16.S9UM 
10.393217 
10.392863 
10.391500 
10.392137 
10.391775 
10.391412 
10.391050 
10.390088 
10.390320 
10.SH990I 

nT^9003 

10.380*4] 
10.388860 
10.388520 
10,388159 
10.387799 
10.387439 
10.387079 
10.386719 
1,1,380350 



Co-Ung 



10.380000 
10.385011 
10.385282 
10.384923 
10,384566 
10.38 1207 
10,381*40 
10.383491 
10.383133 
10.382770 



10.382418 
10.382001 
10.381706 
10.381348 
10.380992 
10.380030 
10.380279 
10.379924 
10.379508 
10.379213 



10.378858 
10.378503 
10.378148 
10.377793, 
10.377439 
10.377085 
10.370731 
10.370377 
10.376024 
1 0.375070 

107376317 
10.374904 
10.374012 
10.37 1259 
0.373907 
0.373555 
10.373203 
10.372851 
10.372499 
10.372148 



Tang, 



Secnnt. 



.032*34 
.932886 
.0321130 10 
0.035*987 
0.033039 
0.033000 
0.033141 
033192 
0.03.1214 
U33295 

i.OPPSI 



0.O3339B 
0.033450 
0.033501 
0. 03 35 5 3 
0,033005 
.033656 
0.033708 
0.933700 
0.033812 
0.033801 



10.42*001 
10.422*91 
0,4223*2 
10,422973 
10.421704 
10.421455 
10.421147 
10.48O838 
tO. 420630 
10.420223 



0.1*33915 
0,033967 
0.034019 
0.034071 
0.034124 
0.034176 
0.034228 
0,034280 
0.034332 
0,031385 



0.034437 
0.034189 
0.034542 
0.034594 
0.034647 
0.031699 
0.034752 
0.034805 
0,QS48fc1 
0.031910 



0.O3 1903 
0.035010 
9.93.1009 
0.035121 
0.035174 
0.035227 
0. (135 280 
0.035334 
0.035387 
0.035440 



I O-iPl', 



. 12**12 5 
420112 
425800 
425488 
425176 
I24*M 
424563 
121212 

••Mil 
mn 

423311 



10.419915 
10.419608 
0.419301 
10.418995 
10.418688 
10.418382 
10.418076 
10.417771 
10.417405 
10.417K.Q 



0.410855 
10.416551 
10.416246 
10.415912 
10.415639 
10.415335 
10.415032 
10.41472* 
10.411126 
10.41 1123 



10.413821 
10.413518 
10.413217 
10.412915 
10.412014 
10.412312 
10.412011 
10.411711 
10.411410 
10.411110 



0.035 193 
0.03564(1 
0,035000 
0.035053 
0.035700 
0.035070 
0.035813 
0.035807 
0,035920 
0.035974 



Co-sec. 



10.410810 
10.410611 
10.410211 
10.409912 
0.409613 
10.409314 
10.409010 
10.408718 
I0.40H420 
10.408122 



Secant. 



07 Degrees, 
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LOGARITHMIC SINES* TANGENT8, AND SECANTS. 



23 Degree*. 



w 


Sin*-. 


DifF. 




D. 


Tang. 


Diff. 




8ecunt. | 


Co- Dec. 


If 





9.59187 8 


496 
405 
495 
495 
494 
494 
493 
403 
493 
492 


9.961026 


89 
89 
89 
90 
90 
90 
90 
M 
90 
90 


0.627852 


586 
686 
685 
584 
564 
593 
583 
583 

682 


10.372148 


10.035074 


10,408122 


60 


1 


0.592176 


9.963972 


9.628203 


10.371707 


10.03G028 


10.407824 


59 


2 


9.592473 


0.963910 


9.628554 


10.371446 


10,036081 


10.407527 


58 


$ 


9.592770 


9.063865 


9.628906 


10*371095 


10.086135 


10.407230 


57 


4 


9.593067 


9.963811 


9.620355 


10.370715 


10.036180 


10.406933 


56 


6 


9.593303 


9.963757 


9.629606 


10.370394 


10.03G243 


to. 106637 


55 


6 
7 


9.593659 
0.503055 


9.963704 
9.963650 


9.629956 
9.630306 


10,370044 
10,369694 


10.036296 
10.036350 


10.406341 
10.406045 


64 

53 


8 


9. 50 , J . I 


4 k < 1. ■ 'J- - ni ■ 


9 . 6 jOO.i.6 


10.369344 


10 .036104 


10.405740 


52 


u 

w 


iT.iiUl'H i 




if. 1>3IUU> 


in or;uiii]^ 


Ilk J k '<(,'. 1 ".V. 


1U .4Uo4j3 


51 


i n 


O '1 k 1 •- ! • » 

J - 59 1842 


II 1 li •• (tt 


CI t%'± I4«t 

V . j 1 Oh>."j> 


ii k ' j . - %_ j 

10. J6804.1 


I rt rtlji r: l «j> 


1 A 1 fi\ 1 <U 


50 






492 

491 

491 

491 

490 

490 

489 

489 

489 

4S8 

488 

487 

•W 

487 

486 

486 

485 

i n 1 1 

485 

484 

484- 

484 

483 

4^3 

4H2 

482 

482 

481 

481 

481 




90 
90 
90 
90 
90 
90 
90 
91 
91 
01 
91 
91 
91 
91 
91 
91 
91 
j i 
91 
01 

92 
92 
92 

02 




6S2 
582 
581 
681 
581 
580 
580 
580 
579 
579 

579 
578 
578 
678 
577 
577 
577 

9 ft 

676 
576 
576 
575 
675 
575 
574 
574 
574 
573 
573 
573 










11 
It 


9.595137 
9.595432 


9,963434 
9.963379 


0.631704 
9.632053 


10.368296 
10.367947 


10.036566 
10.036621 


10.404863 
10.404568 


49 
48 


It 


0.595727 


9. 96 J 325 


9.632401 


10.367500 


10.036675 


10.404273 


47 


14 


9.596021 


9.963271 


9.632750 


10.367250 


10.036720 


10.403079 


40 


1* 


9.696315 


9.963217 


9.633098 


10.306902 


10.036783 


10.403685 


45 


16 


9 .606609 


9.063163 


9.633447 


10.366553 


10.036837 


10.403301 


44 


J7 


0.596903 


9.963108 


0.633795 


10,366205 


10.036802 


10.403097 


43 


18 


V. SUi 1 9t> 


9.9030;i4 


9.631143 


10 .36585 t 


10,036946 


10*402804 


42 


19 




ij (i. l kill i 

9 , 96.; 999 


fl fit 4 1 f lrt 

9 .034490 


1 ft 9tlKH 1 rt 
I IP . Jfi * k 1 IP 


lrt /itTfl/l 1 


■ A 4rt.lt lik 


4 1 


on 






J ♦ UJ-ln jo 


1 A Hi \ 1 AO 


1A A4TI11'; 


IA 4 AQ4 1 1 

1U. 40x2 17 


Ilk 


91 


97598075 


0.962890 


9.635185 


10.364815 


10.037110 


10.401925 


30 


22 


9.598368 


9.062836 


9.635532 


10.351468 


10.037164 


10.401632 


38 


23 


9.598660 


9.962781 


9.635879 


10,364121 


10.037219 


10.401340 


37 


24 


9.598952 


9.962727 


9.636226 


10.363774 


10.037273 


10.401048 


36 


25 


9.599244 


9.962672 


9*636572 


10.363428 


10.037328 


10.400766 


35 


20 


9 .",99536 


9.062G17 


9.636910 


10.363081 


10.037383 


10.400464 


34 


27 


9.599827 


9,962562 


9.037265 


10.362735 


10.037438 


10.400173 


33 


28 


rt cAni I i_- 

9 .6001 18 


( i iii"ii r r h u 1 

| . H9MQ 


9*63761 1 


1 rt -n ,1'Kll 

I0.3623h9 


10 .037492 


1 J k 4 * fkl" ■ _! I_ %J 

L0 . 3 09 -"i 8 2 


32 


•Ml 


y . ouu-iu'.i 




a zi'i " i j \i ; 


1 ft ' i 1 . * > 4 1 1 4 


in ii r 
1 IP . Ud / J •* , 


i u . oyy.>ii i 


q 1 


*J\ 

*o 


9 . l,UU i IMP 


O I IJ . • J-'t I IV. 

9 . 96^-1 9 ft 


(1 fL'tkHpl 

y . vidQju/ 


1 ii lUlU 




111 '11 HI', /III 


"*rt 


n 


9.600990 


9.902343 


97638647 


ToT36l353 


10.037657 


10,3iHH)10 


29 


32 


0.601280 


9.062288 


9.638992 


10.161008 


10.037712 


10.308720 


28 


IS 


0.601570 


0.062233 


9.639337 


10.360663 


10.037767 


10,308430 


27 


34 


9.601860 


0.962 1 78 


0.639682 


10,360318 


10,037822 


10.398140 


26 


35 


9.602150 


9.962 1 23 


02 
02 
02 
02 
02 
02 


0.640027 


10.359973 


10.037877 


10.397860 


25 


16 


9,602130 


9.962067 


9.640371 


10.350620 


10.037933 


10.397561 


24 


37 


9 60272S 


0.962012 


9.610716 


10.359284 


10.037088 


10.397272 


23 


38 


o. rto.ii]] * 


9 .9411957 


9 .04 I 9W> 


10, A,t>'J |0 


10 .0.18043 


1 , 306983 


22 


39 


V .(1U33U.J 


n rw.1 • ki kO 

y . yu i yu* 


O RA 1 1 A 1 
V ,CI4 I4U4 


1 rt "ii An tu\ 


1A A4h.nrtu 
IU.U38U.f8 


1 rt i. i <i ' 


si 


4U 


i . * if-... M 


n ii,' i vii; 
9 .ln>lt81(J 


a i; 4 1 t 4<t 
U.G41747 


1 fk ^".wi R r ( 


1 n inu I'll 
IU . U38i J4 


t rt Mir. 
[U . 3964 1'f J 


^0 






480 
480 
479 
479 
479 
478 
478 
476 
477 
477 
476 
470 
176 
475 
475 
474 
474 
474 
473 
473 




02 

02 
02 
92 
93 
03 
93 
93 
99 
93 
93 
93 
93 
93 
93 
93 
93 
93 
94 
94 




572 
672 
572 
572 
571 
571 
571 
570 
570 
570 
570 
669 
560 
669 
568 
568 
608 
567 
567 
507 










41 


9,603882 


9.961791 


0.642001 


10.857909 


10.038209 


10.396118 


19 


42 


9. 004170 


9.961735 


0.642134 


10.357560 


10.03820* 


10.395830 


18 


43 


9.604457 


9.961680 


0.642777 


10.367223 


10.038320 


10.395543 


17 


41 


9.604745 


9 .061 62J 


9.643120 


10.356880 


10,038376 


10.395255 


10 


15 


9.605032 


9.9615C9 


9.643463 


10.356537 


10.038431 


10,304968 


15 


46 


9.605319 


9.001513 


9.643806 


10.356104 


10.038487 


10.304661 


14 


47 


9.605606 


0,061458 


9.644148 


10,355859 


10.038542 


10.394301 


13 


48 


9.605892 


0.961403 


9,644490 


-I M. Af villi 

10 . .>,>.! ,IU 


10.038698 


10.394108 


12 


49 


9.696179 


0,961 3 K 


9.644832 


10.355168 


10.038654 


10 393^21 


11 


50 


0.606465 


9.961290 


9.645174 


10.3.>482(] 


10.038710 


10,393535 


10 


51 


9.606751 


9^961235 


9.645510 


10.351484 


10.03S765 


10.303249 





62 


0.607036 


9.961170 


9.645857 


10.354143 


10.038821 


10.302061 


S 


53 


9.607322 


9.961123 


9.646109 


10.353801 


10.038877 


10.392678 


7 


54 


9.607607 


0.961067 


9.646540 


10.353160 


10.038933 


10.392393 


6 


65 


9,607892 


0.061011 


9.646881 


10. 353110 


10.036980 


10.392108 


5 


66 


9. 60S 177 


9.060955 


9.647222 


10.352778 


10,039045 


10.391823 


1 


67 


9,098101 


0. 960898 


9.647562 


10.35243S 


10.039101 


10.391539 


3 


56 


9.60S715 


9.960843 


9.047903 


10.352097 


10.039157 


10.391265 


2 


59 


0.609029 


0.960786 


9.646243 


10.331757 


10.030214 


10.390071 


1 


60 


9.600313 


9 90O7.1C 


06 18583 


10.351417 


10,039270 


10.390687 





| M 


I Co -sine. 




Si no. 




Co-uag. 




Tntig. 


Co-Sec. 


Secant. 


■ 



66 Ppprfes. 



TABLE XIX, 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



14 fli^rse*. 




I 
2 
3 
4 
5 
6 
7 
8 
9 
10 



.609313 
,609597 
609**0 
610104 
.610447 
610729 
,61101 2 
,611294 
.611576 
611858 
612140 



11 

in 

13 
II 
15 

16 |9 
17 
IB 
19 
29 



21 

22 
23 
24 

25 

20 11 

27 

28 

29 

30 

SI 
32 
33 
34 

33 
36 
37 
38 
39 
40 



012421 
612702 
612983 
613264 
,61354ft 
61382$ 
014105 
6143*5 
614665 
014041 

"615223 
615502 
6157*1 
616060 
61 0338 
610616 
010891 
617172 
017450 
617727 



018001 
618281 
618558 
6I8H31 
619110 
619386 
619662 
619938 
620213 
020488 



41 
12 
43 
11 
45 
46 
47 
48 
49 
50 

"sT 

52 
53 
54 
55 
56 
57 
58 
69 
0»i 



0207 03 
621038 
621313 
621587 
621861 
022)35 
622409 
022082 
622956 
623229 
623502 
623774 
624047 
6213111 
624591 
624863 
625 n.i 
625406 
625677 
625918 



Co -sine. 



Diff. 



473 

472 
472 
472 
471 
471 
470 
470 
470 
469 



468 
468 
467 
407 
467 
160 
466 
466 

465 
465 
465 
464 
464 
464 
463 
463 
462 
462 
462 
401 
461 
461 
460 

too 

400 
459 
459 
459 

458 
456 
457 
457 
457 
456 
456 
456 
455 
455 
455 
454 
451 
454 
453 
453 
453 
452 
452 
452 



9.960730 
9.960674 
9. 9606 I 8 
9.060561 
9.960505 
9.960448 
V. 960392 
9.900331 
9.960279 
9.900222 
9.960165 



9.960109 
9.960052 
9.959995 
9*959938 
9.959862 
9.959825 
9.959708 
9.9597 11 
9-959651 
9.959596 



Co-siac. 



9.959539 
9.959482 
9.959425 
9.959368 
9.959310 
9.959253 
9.059195 
9. 9;, 9 1 3* 
9.959080 
9.959023 



9.958965 
9.95890* 
9.95*850 
9.958792 
9*958734 
9.958677 
9.958619 
9.958561 
9.958503 
9,958145 



9*958367 
9.958329 
9.958271 
9.958213 
9.958154 
9.958096 
9.95803H 
0.957979 
9.957921 
9^957803 

9.957804 
9.957746 
9.957687 
0.957628 
9.957570 
9.957511 
9.957452 
0,957393 
9.957335 
9 .95727 6 

Bint. 



Tang. 



648583 
018923 
019263 
649602 
649942 
650281 
050620 
65095!* 
651297 
651636 
651974 



052312 
Ii52650 
652988 
653326 
653663 
654000 
654337 
651674 
055011 
655348 



655684 
05602O 
056356 
650092 
657028 
657364 
057699 
658034 
658369 
658704 



059039 
059373 
0597 os 
600042 
000376 
601*11 
661043 
661377 
661710 
6G2043 



663176 
662709 
661042 
663375 
663707 
664039 
664371 
664703 
665035 
665306 



665097 
666029 
0063(>0 
666691 
667021 
667352 
607682 
668013 
668313 
668672 



•Co-tsinp. 



biff. 



Co-tang. 



10.351417! 
10.351077 
10.350737 
10.350398 
10.350058 
10.349719 
10.319380 
19 349041 
10.318703 
10.348364 
10.348026 



1 0.039552 
0.039608 
10.039005 
10.039721 
10.039778 
10.039835 



506 
566 
566 
566 
565 
565 
666 
564 
564 
564 
563 
563 
563 
663 
662 
662 
562 
561 
561 
661 

lm |10. 344316110. 040161 
fifiA 10.343980 10.040518 
ftflA 10.343644 itt-MJifirrJ 
9 10.343308 
10.342972 
10.342630 



10.347688 
10.347350 
10.347012 
10.346674 
10.346337 



Sec imt. 



10.039270 
10.03932* 



10.039382 10.390 1*0 



Co* 



10.39068? 
10.390403 



10.039139 10. 38t**3*> 57 



0.039495 10.389553 



10.039891 
10.039948 
10.040005 
10,010902 
10.040118 



10. 346900 10.040175 
10.34566310.040232 
10.34532610.04O289 
10.34498910.040346 
10,31 1652!l0. 040404 



559 
559 

658 



658 

558 
558 
667 
557 
557 
656 
656 
656 
556 
655 

555 
656 
554 
654 
654 
554 
553 | 
653 
553 
653 
552 
552 
652 
551 
561 
651 
551 
550 
550 
550 



10.341966 
10.341631 
10.341296 
10-340961 
10.340627 
10.340292 
10.339958 
10.339624 
10.339290 
10.338957 
10.338623 
10.33H290 
l lO. 337957 

1 10. 3 37 024 
10 ,337291 
10.336958 
til .336625 
10.330293 
10.335961 
10.335629 
110.335297 
10.334965 
10. 33 1634 



10.334303 
10.333971 
10.333040 
10.333309 
|10.332979 
10.332148 
10.332318 
10.331987 
10.331657 



Tngt 



10.040575 
10.040032 
10.040690 
10,040747 
10.040805 
10.049862 
10.040919 
10.040977 



0,384777 
10.38449m 
10.384219 
10.383940 
10.383wi2 
10.383384 
10.3*3106 
10.3*2X28 

O.3£2££0 
I0.3H2X73 



10.041035 
10.041092 
10.041150 
10.041208 
10.041266 
10.041323 
10.041381 
10.041439 
10.041497 
10.041556 

10.041613 
10.041671 
10.041729 
10.041787 
10.041846 
10.041904 
10.041962 
10.042021 



10.042137 



10.042196 
10.042264 
10.042313 
10.042372 
10.012 130 
10.042489 
10.042548 
10.042607 
0.042665 



10.33132810.042721 10.374052 



Co-sec. 



0.3159271 
10.388988 
10,388700 
10. 3*8424 
10.388142 
10.387860 



60 

50 
58 



5u 
64 
54 
53 
U 
51 

n 



10.387579 
10.387296 
10.38701 

10.3H64<5 
10.386175 
10.384895 
10.34*5015 
I0.3H5335 
I0.38i056 Hi 



10.3*19^ 
10.381719 
10.381442 
10.381160 
10.380890 
10.380014 
10.380338 
10.380002 
0.3797«7 
10.37951* 



10.379237 
10.378962 
10.378687 
10.378413 
10.378139 
10.377«05| 
10.377591 
10.377318 
10.042079 10.377044 



10.376771 



10.37»U9» 
10.376226 
10.375953 
10.375681 
10.375409 
10. S75I37 
10.374865 
10.374594 
10.374323 



Secant. 



65 Pegw, 
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119 



26 Degrees. 



la, 331 328 
10,330998 

10.330339 



Secant. , Co-i 




I 
f 
3 
4 
5 
6 
7 
8 

10 



025948 
9,020219 
9,620490 
9,020760 
9.02703it 
9.6273O0 
0, 627570 
9.627840 
9.628109 
9.028378 
9.028647 



11 
12 

13 
14 

15 
10 
17 
18 

I!) 

20 



2t 
22 
23 
14 
25 
26 
27 
28 
29 
30 



31 
32 
33 
31 
35 
30 
17 
38 
39 
40 



088918 

629185 
629153 

,029721 
629989 
03U257 

.630524 
030792 

.031059 

.631326 



41 
42 
43 
44 
45 
46 
47 
48 
49 
_50 

*r 

52 
53 
64 
55 
56 
57 
58 
59 
00 



631593 
631859 
632125 
.632392 
03265* 
1132923 
033189 
633454 
0337 19 
0339*4 
9312 19 
634514 
634778 
635042 
035306 
035570 
035834 
636097 
036300 
636023 



Diff. j Co sine. 



630880 
637148 
637411 
037073 

.637935 
638197 
638458 

.638720 
638 LI HI 

,0392 12 



9.039503 
9.039704 
9.040021 
9.6102*4 
9. 6405 U 
9.640804 
9.641064 
9.641324 
9.041683 
9,641842 
Co-aine. 



451 
451 
451 
450 
450 
450 
449 
449 
449 
448 
448 
448 
447 
447 
417 
446 
446 
1 10 

nr. 

445 
445 
444 
444 
444 
443 
J 13 
443 
412 
442 
442 

441 
441 
410 
410 
440 
439 
139 
439 
438 
438 
13K 
437 
437 
137 
437 
436 
436 
436 
435 
435 

435 
434 
434 
434 

m 

433 
433 
432 
432 
432 




9.950025 
9.95050(1 
9.950506 
9,959117 
9.956387 
9.959327 
9.95020s 
9.950208 
9.950148 
9.950089 

9~9loo29 
9.955909 
9.955909 
9.955849 
9.955789 
9.955729 
9.955009 
9.955009 
9.955548 
9.955488 



9.955428 
9.955368 
9.955307 
9.955347 
9.955180 
9.955120 
9.955005 
9.955005 
9.054944 
ft.064881 
9.95 |81 3 
9.954702 
9.954701 
9.954640 
9.954579 
9.954518 
9.954457 
9.954396 
9.954335 
9,954274 



9.951213 
9.954152 
|9. 054090 
9.954029 
9.953908 
9.953906 
9.9538-15 
9.953783 
9.953722 
9.9536601 

Sine. 



D. 



08 
08 

9* 

98 
l»8 
98 
99 
99 
99 
99 

90 
99 
99 
99 
99 
99 
99 
99 
100 
100 
100 
100 

100 
100 

100 
100 
100 

loo 

100 
100 
1 00 
101 
101 
101 

lot 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 
101 
102 
102 
102 
102 

102 
102 
102 
102 
102 
102 
102 
102 
102 
103 



9.068072 
9.669002 
9.009332 
9. 609061 
9.609991 
9.670320 
9.070049 
9.070977 
9.07 t 300 
9.671034 
9.071903 



9 672291 
9.072019 
9.672917 
9.07327 1 
9,673002 
9.673929 
9.674257 
9.674584 
674910 
9.j*75237 
9~075501 
9.675890 
9.070217 
,9.676543 
9.676809 
9.677194 
9.677520 
9.677846 
9.676171 
9,078190 

078821 
9 679146 
9.679471 
9.679795 
9.680120 
9.6804 
9.080768 
9. os 1 092 
9.681416 
9.081740 



9.082003 
9.0*23*7 
9.082710 
9.683033 
9.689806 
9.683079 
9.0S4001 
9.684324 
9.684046 
9-084968 

9.685290 
9.683612 
9.685934 
9.680255 
9.680577 
9.0S6S9S 
9.087219 
9.0H75IO 
9.0*7*01 
9.688182 
' Co-tong. 
04 Degree*. 



550 
549 
5 19 
519 
548 
548 
548 
548 
547 
547 

547 
547 
546 
546 
546 
546 
545 
5 15 
545 
544 

544 
544 
544 
543 
543 
543 
513 
542 
542 
542 
542 
541 
541 
541 
541 
540 
540 
540 
540 
519 

539 
539 
519 
538 
538 
538 
538 
537 
537 
517 
537 
530 
536 
536 
536 
535 
535 
535 
535 
531 



10 3290*9 
10.329351 
10.129023 
10.4)98004 
10.328300 
10.328037 



10.327709 
10.327381 
10.327053 
10.326720 
10.320398 
10.326071 
19.325743 
10.325410 
10.325096 
10.324703 



10.042724 10.174052 60 

10.04278310.373781 60 

10.042842 10.373510 58 

10. 042901 jl 0.373240 57 

10.330009 10.04290010.172970 56 

10,04391919.372700: 55 

10.043079 10.372130 54 



10,043138 10.172160 53 
10. 01319710. 371891 52 



10.043256 to. 37 1022 
0.04331010.371353 



10.043175 
10.043434 
10.043494 
10.043553 
10.043013 
10.043073 
10,043732 
10,043792 
(0.043852 
10.043911 



10.324436 
0.124110 
10.323783 
10,323457 
10.129131 
10.322806 
10-322480 
10.322154 
10.121829 
10.321504 



10.043971 
10.044031 
10.044091 
10.044151 
10.044211 
10.044271 
10.044311 
10.044391 
10.044452 
10.044512 



10.321179 
10.320854 
10.120529 
10.320205 
10.319880 
10.319550 
10.319232 
10.318908 
10.118584 
10.31 S200 



10.317937 
10.317613 
10.317290 
10.316967 
10.116044 
10.316321 
10.315999 
10.315676 
10.315354 
10.315032 



10.314710 
10.314388 
10.314066 
10.313715 
10.313423 
19.313192 
10 312781 
10.812460 
10.312139 
10.31181 8 



1U. 37 1084 
10.370815 
10.370547 
10 370279 
10.370011 
10.369743 
10.369476 
10.369208 
10.30*911 
10,368674 
10.36*407 
10.368141 
10.367875 
10.367008 
10.367342 
10.367077 
10.366811 
10.366546 
10.366281 
10.366010 



10.044572 
10.044012 



50 



10.165751 
10.365486 
10. 044693 »0. 305 22 2 



10.044753 
10.01481 1 
10.044874 
10.044915 
10.044995 
10.045056 
10. <l 15117 



10.045177 
10.045218 
10.045299 
10.045360 
10.045421 
10.045482 
10.045543 
10.045604 
10.045665 
10.045726 



10.30495b 
0.364694 
10.364410 
10.364166 
10.363903 
10.363040 
10.363377 



10.363114 
10.362852 
10.362589 
10.362327 
10.362065 
10.361803 
10.361512 
10.161280 
10.361019 
10,300758 



10.045787 
10.045848 
10.045910 
10.045971 
10.046032 
10.046094 
10.046155 
t0. 046217 
10.046278 
10.046340 
Co-sac. 



10 360197 
10.160236 
10.359970 
10.359710 
10.359456 
10.359196 
10.358936 
10,358676 
10.358417 
10.358166 

Secant. 



49 
48 
47 
40 
15 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
A 9 



29 
28 
27 
26 
2.- 
21 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 


4 
3 

2 
1 
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1 
2 
1 
4 
I 
6 
7 
8 
9 
10 
11 
12 
13 
II 

u 

Hi 
IT 
18 

ig 

21 
22 
23 
34 

25 
26 
27 
28 

ay 

_30 

Tf 

32 
33 
94 

35 
36 
47 

38 
30 

■10 

II 

42 
n 
44 
45 

4a 

47 
48 

4a 

50 



Sine 

9.641812 
9.642101 
0. 012360 
9.612018 
9.642877 
9.643135 
9.643393 
9.643650 
9.01390* 
9.614165 
0,644423 
9.6446*0 
9.644936 
9.645193 
9.645459 
0.645706 
9.615962 
9.646218 
9.61617 J 
9.646729 
9,640081 

9.64724R 
9.647494 
9.647749 
9.648004 
9.648258 
9.648512 
9.646766 
9.649020 
9.649274 
9.649.127 
9.6197M 
9.650034 
9.6502*7 
9.650539 
9.650792 
9.651044 
9. 6.* 1297 
9.651549 
9. 651800 
9.652052 
9~7652304 
9.652555 
9.652806 
9.653657 
9. 65330b 
9.653558 
9.653S0K 
9.654059 
9.654309 
9.654558 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



9.65480* 
9.655058 
9. 65 5 3 o: 
9.655556 

9. 6.r. *<>-> 

9.656054 
9.656302 
9.656551 
9.656799 
9,657047 



Diff. 



131 
131 
430 
430 
430 
430 
429 
429 
429 



428 
428 
426 
127 
427 
427 
426 
426 
126 
125 

425 
425 
424 
424 
424 
421 
423 
423 
423 
422 
422 
422 
422 
421 
421 
421 
420 
420 
120 
419 

419 
419 
418 
418 
lis 
418 
117 
417 
417 
416 

416 
416 
415 
415 
415 
415 
414 
414 
414 
413 



Co-sine, 



26 Degw . 



... 9.953660 
1 9,953599 
9.053537 
9.953475 
9.953413 
9,953352 

9. 95322s 
9.953166 
9.95310 
9. 053042 



101 
104 
104 
104 



1 .9529811 
9.9529] H 
9.952N55 
9.052793 
9.952731 jrT 
9.952669 1 
9.952606 
9.952544 
9.952481 
9.952 119 



9.952356 
9.952294 
9.952231 
9.952168 
9.952106 
9.952043 
0.951980 
9.951917 
9.951854 
9.951791 



9.951728 
9.951665 
9.951602 
9.951539 
9.951476 
9.951412 
9.951349 
9,9512*0 
9.951222 
9.951159 



9.951096 
9.951032 
9. 95 090 f- 
9.950905 
9.950841 
9.950778] 
9.950714 
9.950650 
9.950586 
9.950522 
9.950458 
9.950394 
K»0330 
1*0266 
9.950202 
9.950138 
9.950074 
9.950010 
9.949945 
9.949881 

Sine. 



Secant. | Co-«ac. ,» 



D» I Tang, j _PiC_ | (VUPfr 
l0J |9.688l»2, 6J| 10.311818 10.04 



' * 9 6SS502 'I 

: 9j;s>s23 

S.6S9M3 
^9.6894631 JJJ 
J"? 9.689783 
,2,« 9*690103, 
"*j9. 690423! 
Jj*j9.090742 
\H 9.691062) 
103 6,6913S1 
1031; 



104 
104 
104 
104 

104] 
104 
104 
104 
105 
10; 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
105 
106 

ioi>; 
106 
106 
\ 06 
106 
106 
106 
106 
106 
106 
166 
106 



9.691790 
[9.692019 
9.092338 
9.692656 
9.692975 
9.693293 
9.693612 1 
9.693930 
9.694248 
9.694566 



107 
107 
107 
107 
107 
107 
107 
107 
107 
107 



9.694883 
9.695201 
9.695518 
9.695836 
9.696153 
9.696470 
9.6907*7 
9.697103 
9.697420 
9.697736 

9,6Os0->;t 
9.698309 
9.698685 
9.099001 
0,699316 
9.699632 
9699947 
9.700263 
9.700578 
9.700893 



9.701208 
9.701523 
9.701837 
9.702152 
9.702466 
9.702780 
9.703095, 
9 To:; 109 
9.703723 
9.704036 
9.704350 
9.704663 
9,704977 
9.705290 
9.705603 
9.705916 
9,706228 
9.706541 
9.706854 
9.707166 
Co- tunc:, 



533 
533 
533 
533 
532 
532 
532 
532 
531 
531 
531 
531 
530 
530 
530 
530 

529 
529 
629 
529 
529 
528 
528 
528 
528 
527 

527 
527 
527 
526 
526 
526 
526 
526 
525 
525 

525 
525 
521 
524 
524 
52 I 



10.3079M 10,0 470*2 
10.307662 10.0471 45 
10. 307344(10, 047207i 
10.307025 10.0 472611 
10.300707.10,017331 
10. 3063H81 10, 047394 
1 0, 30607 ojl 0.0J7456 
10.30575210.047519 



523 
523 
623 
523 
522 

5 22 
522 
522 
521 
521 
521 
521 
521 



19 311 |9.sl0.01fi|O||l0 
10.311177 10.01O4ftt 10 
10.310857 10.040525 10 
10.310537 10.01f>587 10 
10.310217 10.016448 10 
10.309*97 10.046710 111 
10.30957710.046772 10 
1 . 309258 10 . 04683 110 
. 308938 10 . 04689oll0 
10.308619 10. 046958 10 

10.338300 10 . 917020 



35660; 
3 36359 
3 i0092 
355835 
v\7 7 



10.305434 



10.305117 
10.304799 
10.3(11482 
10.304164 
10.303847 
10 303530 
10.303213 
10.302897 
10. 302580 
10,302261 



10.301917 
10. 3 in 63 1 
10.301315 
10.300999 
10.300684 
10.300368 
10,300053 
10,299737 
10.299122 
10.299107 



10.298792 
10.29M77 
10.29M63 
10.297848 
10 297531 



u ~l 10.297220 
* 10.296905 
10.290591 
10.296277 
10.295964 



|0.29/i650 
10.295337 
10.295023 
10,294710 
10.204397 
10.294084 
10.293772 
19.293459 
10.293146 
10.292834 



Tan*. 



10.047581 



10.047644 
10.047706 
10.047769 
10.047832 
10.047894 
10.047957 
10.048020 
10.048083 



10.35532 ■ 
10.35 
10.3. 
10.S545 
10.254294 
10.354038 
10.353782 
10.353526 
10.353271 
!o rt53_0lfi 

10. 3587001 



54 
3:s 
U 
II 
M 



10.X52.i06 38 
10. 352251 1 37 
10. 351996 16 



o .048209 



10.351742 
10,351488 
10.351234 
10.350980 



10.048146 10.350726 
10.3 50173 

10.349966 
10.349713 
10,349161 
1O.349208 



10.91*272 
10.048335 
10.048398 
10.048461 
10.048524 

10. 018588 1 1 0.348956 



10.018651 
10 048714 
10.048778 
10.04884 



10.048901 
10.048968 
10 .049032 
10,019095 
10.049159 
10.049222 
10 , 049286 
10.049350 
10.049414 
10.049478 



10.0195 12 
10.049606 
10.019670 
10.049734 
10.049798 
10.049862 
10.049036 
10.049090 
10.060055 
10.060119 



Co-i 



10.318703 
10.348451 
10 . 348200 
UK3479I8 

10,317696 
10.347445 
10.^47191 
10.316943 
10.346692 
10.316142 
10.346192 
10.345941 
10.345091 
1 0.345442 

10 345192 
19 344942 
10.344693 
10.314441 
10.341195 
10.343946 
10.343608 
10.343449 

10,343201 

10.342953 



Secant. 



63 Degrees. 
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J 

2 
3 

4 
5 

7 
8 

10 



9.657047 
9.657205 
9.667542 
9.657790 
9.658037 
9.65*284 
9.658531 
9.658778 
9.650025 
9 ,659271 
9.659517 



Jl 
13 
13 
14 
15 

i« 

17 

IB 
19 
30 



SI 

22 
23 
21 
25 
20 
27 
28 



SI 
32 

33 

34 

35 
36 
37 
38 
39 
40 



41 
42 
43 
44 

45 
46 
47 
48 
49 
60 



51 
42 
53 
54 
55 
56 
67 
58 
59 
60 



Sine. 



.659763 
660009 
660255 
660501 
660746 
.660991 
661236 
661181 
661720 
661970 

662211 
l>62 J >9 
662703 
66*916 
663190 
663133 
663677 
663920 
664103 

mi m 
r>7, joT^ 

,064891 
665133 
665375 
665617 

Mm 

066100 
0663 1 2 
666583 
600*2 I 

^667065 
.667305 
667516 
6677S0 
.668027 
,668267 
.668506 
668746 
66*086 
.669225 



9.669161 
9.669703 
9.669942 
9*670181 
9.670419 
9.670658 
9.670896 
9.671134 
9.671372 
9.671609 



Ditf. 'Conine. 



413 
413 
IIJ 
412 
412 
412 
41! 
411 
111 
410 
410 
410 
409 
409 
409 
409 
408 
408 
408 
407 

407 
407 
407 
406 
406 
106 
405 
405 
405 
405 

404 
401 
404 
403 
403 
4U3 
402 
402 
402 
402 
401 
401 
401 
401 
400 
100 
400 
399 
399 
399 

399 
398 
398 
398 
397 
397 
397 
397 
396 
390 



949681 
919M6 
919752 
9196** 
949623 
949558 
919191 
91-.M29 
949364 
949300 
919235 
949170 
949105 
949040 
948975 
918910 
948846 
948760 
048715 
940660 
9485H4 
918519 
948154 
948388 
918323 
948257 
948192 
948126 
918069 
947995 
94:929 



947863 
947797 
"I77.ll 
947665 
917600 
947533 
947467 
947401 
9-17335 
947269 



917203 
917130 
947070 
947004 
046937 
946871 
946804 
946738 
946671 
916604 



046618 
,946471 
,946104 
946337 
946270 
916203 
.946136 
.946069 
916002 
U 15935 



Sine. 



D. I Tung. | Diff. , Co-tang. 



107,: 



10 

losi; 
lost 
io8|; 

108 
108 
108 
108 
108 
108 
108 
108 

10B J 
I OH 
109 
109 
109 
109 
109 
109 
109 
109 




I09 (1 



109 
109 
109 
110 

110 
110 
110 
119 

110 
110 

no 
no 
no 
no 
no 
no 
in 
in 
in 
in 
m 
ni 

11! 
Ill 

111 
111 
111 
111 
112 

112; 

112 

112 



707166 

707178 

7H7799 

708102 

708114 

708726 

709H3 

709349 

7119001) 

70997 

710282 

7To593 
7IU90I 
711215 
711525 
711836 
712146 
712450 
712706 
713076 
7133H6 



713690 
714005 

71 131 I 
711624 
714933 
715212 
715531 
715860 
716168 
716177 

716781 
717093 
717401 
717709 
718017 
718325 
718633 
718940 
719248 
719555 
719862 
720169 
720476 
720783 
721089 
721396 
721702 
7221)09 
722315 
722621 
722927 
723232 
729518 
723844 
724149 
721454 
724759 

72 1 1 165 
725369 
725674 



520 
529 
520 
520 
519 
5 I 9 
519 
519 
519 
518 

518 
518 
51H 
51H 
517 
517 
517 
517 
516 
516 

516 
516 
5IG 
515 
516 
515 
515 
514 
514 
514 

514 
514 
513 
513 
513 
513 
313 
512 
512 
512 
512 
512 
511 
511 
611 
511 
111 
510 
510 
510 
510 
510 
509 
509 
509 
509 
509 
508 
508 
508 



0.292*34 
0.292522 
0.292210 
0.291898 
0.291586 
0.291274 
0.290963 
0.290651 
0.290340 
0,2999i"j 
0,2*9718 

0*409492 
0.289096 
0.2*8785 
0.288476 
0.288161 
0,287854 
0.2*7541 
0.2*7234 
0.286924 
o.2*66l I 



D.2V53H 1 
0.285995 
. 2K5686 
0.285370 
0-285067 
0.284758 
0. ¥84 149 
0.2S4140 
0.283832 
0.28 3523 
o7283215 
0.282907 
0.282599 
0.282201 
0.281983 
0,281675 
0.281307 
9.2*1009 
0.280752 
0.280445 



0.280138 
0.279*31 
0.279524 
0.279217 
0,278911 
0.278604 
0.278298 
0.277991 
0.277685 
0.277379 



Secant. Co-sec. 



10 05UI19 10 
10.050184 10 
10.050248 10 
10.050312 10 
10.050377 10 
10.050112 10 
10.050506 10 
10.05057! 10 
10.05063610 
10. 050700 10 
10.050765 10 

10, 

19. 
10, 
19. 
19, 
10 

10 

LO 
10 
LO 



,342953! 60 
342705 59 
342458 68 
342210 67 
341963 56 
311716 55 
341469 54 
341222 
310976 
340729 
340183 



53 
52 
51 

50 



05O96O 10, 
061025 10, 
051090 
051155 
051220 
0512S5 
051350 
051416 



051481 
051546 
051612 
051077 
051743 
051808 
051874 
051940 
052006 
052071 



052137 
052203 
052269 
052335 
052400 
.052467 
052533 
062599 
052665 
052731 



Co -ta ng, 
62 Degrees. 



0.277073 10 
0.27676840 
0.276162 10 
0.276166.10 
0.27585l|l0 
0.27554610 
0.275241 10 
0.27493510 
0.274631 1 10 
0.274326 10 

Tnng» ♦ C 



052797 
952864 
052930 
052996 
053063 
053129 
053196 
053262 
053329 
053390 

053162 
053529 
.053596 
053603 
053730 
.053797 
053864 
053931 
053906 
.054065 



339743 
339499 
339254 
339009 
338764 
338619 
338274 
338030 



,337786 
.337511 
337297 
337054 
,336810 
336567 
,336323 
. 00680 
,335837 
,335594 

135352 
,335109 
.334867 
,334625 
,334383 
.334141 
,333900 
333658 
.333417 
,333176 

10.332935 
10.332695 
10.332454 
10 332214 
10.3319731 
10.331733 
10.331494 



10.33J254 
10.331014) 

10.330775 1 

L 0.330531, 
tO. 330297 
10.330058 
10.329*19 
10.320581 
10.329342 
10.329104 
19.32**60 
10.328028 
10 328391 1 



J^etunt. 



122 TABLE XIX 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



28 Deg ree*. 



2 

3 

4 
6 
6 
7 
6 
9 
10 



9. 07 1609 
0.671*47 
9.6720*4 
0.672321 
'J. <) 7 'J 5. 5 8 

9.673032 
9,673268 
9.673505 
9.073711 
9.673977 



16 
17 
18 
19 
20 



21 
22 
23 
21 

25 
26 
27 
lis 
29 
30 

n 

92 
S3 
34 

35 
36 
37 
38 
39 
10 
II 
42 
13 
41 
45 
46 
47 
48 
49 
50 

31 
62 
53 
54 
55 
56 
5T 
58 
59 
09 



Sine. Diff. Co-sine. 



9.674448 
l'.fi7 JOM 

14 9.674919 

15 9. 675 155 
9.675390 
9.676li24 
9.675859 
9.676091 
9.676328 



9.67*895 
9.679128 
9.079300 
9.679592 
9.679S24 
9. 68005 C 
9.0*028* 
.6*0519 
9.080750 
9.680982 



676562 
9.676796 
9.677030 
9.677204 
9.67749* 
9.677731 
9.677964 
9.078197 
9.678430 
9.678663 



9.6*1213 
9.681443 
9.681674 
9.63I9U5 
9.682135 
9.682365 
9.682595 
9.6*2825 
9.683055 
0.6832*1 

9.683514 
9.6*3743 
9.683972 
9.684201 
9.684430 
9.684658 
9.684887 
9.6851 
9.685343 
9.685571 



M Co -sine. 



396 
395 
395 
195 
395 
394 
MM 

39 1 
394 
393 

393 
393 
392 
392 
392 
392 
391 
391 
391 
391 
390 
390 
390 
390 
389 
389 
389 
388 
388 
388 

388 
387 
387 
387 
387 
386 
386 
386 
385 
385 

385 
385 
3*1 
384 
384 
384 
383 
383 
383 
383 

382 
362 
382 
382 
381 
381 
381 
380 
380 
380 



1.94*031 

9.94586* 
9.945*00 
9,945733 
0.945666 
9.945598 
9.945531 
9. 94341*1 
9,945396 
9.915328 
9.945261 

97945193 
9 945125 
9.945058 
9.944990 
9.944922 
9.944854 
9.944766 
9.9447 
9.944650 
9. 9 115 82 



9 944514 
9.944446 
9.944377 
9.944309 
9.911211 
9.9J4172 
9.91 1104 
9.944036 
9.013967 
9.943899 



9.943830 
9,943761 
9.9-43693 
9.943624 
9.943569 
9.943480 
9.94H417 
9.9133 18 
9.913279 
9.943210 



9.943141 
9.943072 
9.943003 
9.942934 
9.942861 
9.942795 
9.012726 
9.942656 
9.912587 
9.9-12517 



9,942148 
9.912378 
9.912308 
9.942239 
9.912169 
9*949099 
9.942029 
9 941959 
9.941889 
9.941B19 

Sine 



Jo. 733674 
{f?|9, 725979 
T 9. 7202*4 
9,726588 
J" 9. 726892 
!H 9,72719? 
JJJ9.7276U1 
[{□9.727805 
[!*9. 72*109 
} ,0.728412 
11 * 9,728716 
}!j9. 729020 
'^ 9.729323 
l *9.72iH>26 



113 
113 
113 
113 
113 
113 
113 

114 
114j 
111 
111 
114 
114 
114 
114 
114 
111 

111 



9.729929 
9.730233 
9.730535 
9.730836 
9.731141 
9.731444 
9,731746 



9.732018 
9.732351 
9.732653 
9.732955 
9.733257 
9,733558 
9.733860 
9.73416* 
9,734463 
9.734761 



9-735066 
[r* 9,735367 
{[^9.735608 
U29.735969 
736269 
736570 
9.736871 
9.737171 
9.737471 
9.737771 



116 
116 
116 



116 
116 



115 
115 
115 
115 
115 
115 

115 
115 
115 
Llfi 
115 
115 
116 
116 
116 
116 

JJJo.woec 

ll6 9.74136* 



9.738071 
9 738371 
9.738671 
9.738971 
9.739271 
9.739570 
9.739870 
9.740169 
9,740468 
9,740767 



9.74166 
9,741962 
9.742261 



IS [742559 



9.742858 
-9.743156 
J}? 9.743454 
u 9.74375 



Secant, i Coh 



t 



508 
508 
507 
507 
507 
507 
507 
506 
506 
506 

506 
506 
505 
605 
505 
505 
505 
504 
604 
504 
504 
504 
503 
503 
503 
503 
503 
503 
502 
502 

502 
502 
502 
501 
501 
501 
601 
591 
500 
500 
500 
500 
500 
500 
499 
499 
499 
499 
499 
498 

498 
198 
498 
496 
498 
497 
497 
497 
497 
497 



10.274326 
10 274021 
10,273716 
10.273112 
10.273108 
10.272801 
10.27241*9 
10 272195 
10.271891 
10.271588 
10.2 71284 
10,270980 
10.270677 
10.270374 
10.270071 
10.269767 
10.269465 
10.269162 
10.268859 
10.268556 
10.268254 



10.267952 
10,267649 
10.267347 
10.267045 
10.266743 
10.266442 
JO. 2(16140 
10.265838 
19,26,537 

[0.265228 
i4TT2C4934 
10.204033 
10.264332 
10.264031 
10,263731 
10.263430 
10.263129 
1U 202829 
10.262529 
1 0.262229 

10.261929 
10.261629 
10.261329 
10.261029 
0.260729 
10.260430 
10.260130 
10.259831 
10.259532 
10.259233 



10.05 4065 10.328391 
10.054132 10 228153 
10.05 4200 10.327916 
10.054267 10.327679 
10.054334 10.327442 
10.054402 10 327205 
10. 054469J 10. Mat,, 
10.054536 10 . 3267 32 
10,054604 10.3^95 

10,054672 1 a.aio... 

10.05473!.* I0.IMMI 



10. 054SO7 10.325787 
10.054875 10.325552 
10. 054942! 10. 325 31 6 
10.055010 10, 3250M 
1 . 065078 1 1 2X4843 
10.055146 10.324610 
10.055214 10. 321376 
10.055282 10.324141 
10.055350 10. 323906 
10,055418 10.323672 



-J- 



10. 05548010, 32343s 
10. 055554110. 323201 
10.055023 1 0.32*970 
10.055691 10, 222736 
, 055759 1 .322502 



10.055828 
10.055896 
10.055964 



10.323269 

io : 

10.3*1803 



10.056033 10.321570 
10. 056101 10. 321 337 



59 
58 
37 
56 
54 
54 
53 
52 
5] 
50 



43 
4ft 
47 
46 

i 

43 
42 
11 
40 



3» 
3* 
ST 
36 
35 
34 
33 
31 
31 
■ 



Co-tnitg, 
Gl Degrees, 



10.258934 
10.258635 
10.258336 
10.258038 
10.357739 
10.257441 
10,257142 
10,256844 



0,056170 19 321 ||I5 
10.056239 10.320*72 
10.046307 10.320640 
10.056376 10, 320108 
10,056445 10. 321M 76 
10. 05651410. 319944 
10.056583 10.319712 
10.056652 10.319-181 
10. 056721 1 10. 31925 ft 
10.056790 1 0.319018 



10.056859 10.318787 
10.056926 10.318657 
LO. 056997 I0.31832fl 
10. 057066 10. 318095 
10.057136 10. 31iBtj 
10. 057205; 10. 1 17634»| 
10.057274 10.317405 
10.057344 10.31717 
10.057413 10, 316945 
10.057483 10.316716 



29 
23 
27 
SO 
25 
24 
23 
ri 
21 
II 



10.057552 10. 310480 
10, 0.57622 10. 316257 
10,057692 10.314MB 
10.057761 10,315799 



10.057831 
10,057901 
10,057971 
10.058041 



10.256646 10.058111 
1 0.256248 10.058181 
lung, Co-gec. 



10.315570 
10.315342 
10.315113 
10 314885 
10.314657 
1031 1429 

B« JOB* 



19 

W 
17 
16 

It 

14 
!3 
11 

n 
M 



9 
1 
I 
t 
4 
6 

7 
8 
!> 
10 

TT 

12 
13 
14 

14 
143 
If 
IB 
IV 
20 

TT 

2* 
23 
1*1 
26 
26 
27 
28 
29 
SO 
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LOGARITHMIC SIXES, TANGENTS, AND SECANTS. 

" 29 De gree* 

T«ng, 



ttiae. |DiC Co- nine, 



9.685571 
9.685799 
9.680027 
9.6*6254 
9.6M>4S2 
9 686709 

kMN 

0.687163 
9. 6*7389 
9.687616 
9.687843 

976880691 
9.688295 
9.688621 
9.688747 
9.688072 
9-0*919* 
9.089123 
9.089648 

9.6*9873 
9.09609s 



ai 

32 
33 
S4 
3d 
3(3 
37 
18 
3D 
40 



9.69250* 
9.6927*5 
9.693008 
tl 693231 
9,693453 
9.693676 
9.69S898 
9.604120 
9.694342 
9.6*14564 



41 

42 
43 
44 
45 

47 
48 
49 

50 



51 
52 
53 

64 
65 
56 
57 
58 
59 
60 



9,C9it;ii*;t 
9.6905 4 s 
9690772 

I . 090990 

9.691226 
9. 091 44 t 

9.69100* 
9.691892 
9.692116 
9.692339 



9.6947*6 
9.69.1007 
9.695229 
9.695450 
9.695671 
9.695892 
9.696113 
9.696331 
[h 696554 
LI. 6967 75 



9.696995 
9.697215 
9.697435 
9.697654 
9.697874 
9.698094 
9.698313 
9.698532 
9.698751 



380 
379 
379 
379 
379 
378 
378 
378 
378 
377 

377 
377 
377 
37G 
376 
376 
376 
375 
375 
375 

375 
374 
374 
374 
37 1 
373 
373 
373 
373 
372 
172 
372 
371 
371 
371 
371 
370 
370 
370 
370 
3G9 
369 
369 
369 
368 
366 
368 
368 
367 
367 
367 
367 
366 
366 
366 
366 
365 
365 
365 
365 



9.941819 
9.941749 
9.941679 
9.941009 
9.941539 
9.941469 
9.941398 
9.94132* 
9.941258 
9.941187 
9.9 41 117 

9.941046 

9.940975 

9.940905 

9.94(1*31 

9.940763 

9.940693 

9.9*0622 

9.91055 

9.9-10480 

9.940409 



9.939625 
9.939554 
9.939482 
0.939410 
9.939339 
9.939267 
9.939195 
9.939123: 
9.939052 
9.93*9*0 



9.940338 
9.940207 
9.940196 
9.940125 
9.940054 
9.939982 
9.939911 
9.939819 
9.939768 
0.939697 



9.93800H 
9.938836 
9.938763 
9.938691 
9.938619 
9.938547 
9.938475 
9.938402 
9.938330 
9.93*25* 



9.938185 
9.938113 
9. 938040 
9,937967 
9.937895 
9.937822 
9.937749 
9.937676 
9.937604 
9JJ37531 

Sine. 



117 

117 

117 

117 

117 

11 

117 

117 

117 

117 

117 

lis 

It* 

II- 

118 

118 

118 

118 

118 

118 

lis 

118; 

lis 
118 
119 
119 
119 
119 
119 
119 

119 
119 
119 
119 
119 
119 
120 
120 
120 
120 
120 



120 
120 
120 
120 
120 



9.743752 
9.744050 
9.74131b 
9.744645 
9.744941 
9.745240 
9.745538 
9.745835 
9.746132 
9.740429 
9.746726 



9.747023 
9.747319 
9.747616 
9.747913 
9.748209 
9.748505 
9.748801 
9.74909: 
9,749393 
9.749689 

97749985 
9.750281 
0.750576 
9.750H72 
9.751167 
9.751462 
9.751757 
9.752052 
9.752347 
9.752642 



9.752937 
9.753231 
9.753526 
9.753820 
9.754115 
[9.754409 
9.754703 
9.754997 
9.765291 
9.755585 



9.755878 
9.756172 
9.756465 
0.756759 
9.757052 
Jo.75734* 
JJJP* 757638 
™ 0.757931 
81 9.758224 
9.758517 



121 

121 
121 
121 
121 

121 



9.758810 
9.759102 
9.759395 
9.759667 



;j 9.759979 
£{,9.760272 
* 9.760564 
'9.760656 



121 
121 



9.761148 
9.761439 
Co-tang. 
60 Dayre^fl. 



DOE 



496 
.196 
496 
496 
496 
196 
495 
495 
495 
495 

495 
494 
194 
494 
494 
494 
494 
493 
493 
493 
493 
193 
493 
492 
492 
492 
492 
492 
491 
491 

491 
491 
491 
491 
490 
490 
490 
490 
490 
490 
489 
489 
489 
489 
489 
489 
468 
488 
488 
488 
488 
488 
487 
487 
467 
487 
487 
487 
486 
4S6 



Co- tun p. 



10.252977 

10.252681 

10.252384 

10.2520*7 

10.251791 

I0.25149J 

10.251109 

10.250903 

10.250607 

18.*g4Jil 

10.250015 

10.249719 

10.249424 

10.249128 

10.248833 

10.248538 

10.248243 

10.247948 

10.247653 

10.247358 



19.256218 
10.255950 
10.255652 
10.255365 
Ul. 25505 7 
10.264760 
10.254462 
10.254165 
10.253b68 
10.253571 
10.253274 



10.217063 
10. 2167 69 
10.246474 
10.246180 
10.245885 
10.245591 
10.245297 
16**4*001 
10.244709 
10.244415 



10.241122 
HI ,213828 
10.243535 
10.213241 
10.212948 
10.242655 
10.242362 
10.242069 
10.241776 
16.2414*3 



10.241190 
10.240898 
10.240605 
10.240313 
10,240021 
10.239728 
10.239436 
10.239144 
10.238852 
10. 238561 



Secant. Co-sec 



10.05*181 
10.05825] 
10.051321 
10.05*391 
19,058461 
10.058531 
10.058602 
10.058672 
10.068742 
10.058813 
10.058883 



058951 
,059026 
.059095 
059166 
,059237 
059307 
05937* 
.059449 
059520 
059591 

059662 
059733 
059804 
059875 
059916 
060018 
06O089 
060160 
060232 
060303 



060375 
060446 
060518 
.0611590 
060661 
060733 
060805 
060877 
060948 
Oft 1O20 



314429 
414201 
313973 
313746 
313518 
313291 
313061 
812*37 
312611 
31238 1 
312157 



10.311931 
10.311706 
10.311479 
10,311252 
10.311028 
10.310802 
10.310677 
10.316352 
10.310127 
10. 309902 



309677 
309452 
309228 
309004 

308780 

30*332 
30*108 
307685 
307661 



30743* 
307215 
306992 
306769 
306547 
306324 
306102 
305*80 
305658 
305436 



.061092 HJ 



061164 
061237 
061309 
061381 
061453 
061525 
061598 
061670 
061742 



10.061*16 
10.061887 
10.061960 
10.062033 
10.062105 
10.062178 
10.062251 
10.062324 
10.062396 
10.062469 



305214 
,304993 
.301771 

304650 
,304329 
,304108 
.303887 

303666 

303 1 Ui 
.303225 



10.303005 
10.302785 
10.302565 
10.302346 
10.302126 
10.301906 
10.301687 
10.301468 
10.301249 
10.30103 
Seenut. 



194 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



30 l>i»gree«« 



H 


Sine. [ DiffV 


t " - n.\ 


I) 


Tun- . 


Diff. 1 Co-tang, 


Secant, | Co- tec 


1 — 



1 
2 
3 

4 

3 
6 
T 
8 
9 
10 


m.oos970 
0.0001 BO 
<K 009107 
9.099620 
IMiO'.lNll 
9,700062 
9.7002K0 
U.7or).|<w 
0.700716 
0-700033 
9. ton 51 


364 

361 

361 
364 
303 
3G3 
303 
303 
363 
302 

302 
362 
302 
361 
361 
301 
301 
301 
300 
300 
300 
359 
350 
359 
359 
359 
358 
358 
358 
358 
357 
357 
357 
357 
350 
350 
350 
356 
355 
355 
355 
355 
354 
35 L 
351 
354 

' "i % 

o«o 

353 
353 
353 

353 
352 
352 
352 
352 
351 
351 
351 
351 
350 


E). 937,i3l 
9.937458 
9,037385 
9,037313 
!1.93723h 
0037265 
9.937092 
0,037019 

o.iw.mi 

9.936HTa 
9.930799 


121 
122 

122 
123 
122 
122 
122 
122 
122 
122 


9.761439 
9.701731 
9.762EJ23 
9.702'Jll 
9 762606 
9,702897 
9,763188 
9.763470 
U. 4 03770 
9,701001 
9.76I3V2 


486 
ISO 

486 
486 
485 
485 
485 
485 
485 
485 
485 
484 
484 
484 
484 
484 
484 
483 
483 
483 
483 
483 
483 
482 
482 
482 
482 
482 
182 
461 

431 
481 
481 
481 
481 
481 
480 
480 
480 
480 
480 
480 
480 
479 
479 
470 
470 
479 
479 
478 
478 
478 
478 
478 
478 
478 
477 
477 
477 
477 


10.243561 
10.238260 
to. 237977 
10.237080 
10.237394 
10.237103 
10.23681S 
10.236521 
10.236230 
10.235939 
10.235618 


16.0624U9 
10.062542 
10.062615 
10.062688 
10.002762 
10.062835 
10. 002903 
10.062O81 
10.063051 
10. 063128 
10,063201 


10.1*010*0 
10.300811 
10.300593 
10.300*74 
19.300156 
10,299938 
10,299720 
10,299502 
I0.29U2M 
10.299067 
10.29S849 


60 
(1 

53 

a 

m 
55 

£4 
53 
52 

51 
50 


11 
12 
13 
14 
15 
10 
17 
IS 
10 
20 


9.701308 
9, TO 15*5 
9.70180? 
9.702019 
9.702230 
9.702452 
9. 7026011 
9.702885 
9.703101 
7033 17 


9.036725 
9.930052 
0.036578 
9.930505 
9.93GI3I 
9.030357 
9.930284 

0.930130 

0.93598* 
9,935911 
9.935810 
9,935766 
9.935092 
0.935618 
9.935513 

9.935305 
9.935320 


122 
1- 
123 
123 
123 
123 
123 
123 
123 
123 

123 
123 
123 
123 
121 
121 
121 
121 

m 

124 
(21 

124; 

124 
124 
121 
124 
124 
125 
125 
125 
|1| 
125 
125 
125 
125 
125 
125 
125 
125 
126 

126 
126 
126 
120 
I2G 
VUi 
126 

126 


o. ;mf>u 

9.761933 
9.765224 
9.765514 
9.765805 
9.700395 
9,700385 

9.760005 
9,767255 


10.U35357 
10.235007 
10.234776 
10. 2344 SO 
10.234105 
10.233905 
10.233615 
It), '-'33 325 
10.233035 
10.232745 


10.003273 
10.083348 
10*063422 
10.063195 
10.063569 
10.003643 
10.063716 
10.063790 
10.063864 
10.063938 


10-29*632 
10.398415 
10.298190 
10.297981 
10,297761 
10,297*48 
10.297331 
(0.297115 
10.296*99 
10,290683 


49 
46 
47 
44 
45 
44 
41 
43 
41 
40 


21 
22 
33 
24 

25 
26 
27 
£h 
20 
'AO 


9.703*3* 
9,7037491 
9,703904 
0.701179 
9.704395 
0,704019 
9.704825 
0.705040 
9,705251 
9.7051G9 


9.767545 
9.767834 
0.768124 
I ii 1 
9,768703 
9.768992 
0.709281 

If . 7OUJ70 

9 709860 
O.770U8 


10.232455 
10.232166 
10.231*76 
10,231586 
10231297 
10,231008 
10.230719 
10.230430 
10.230140 
[0.220S52 


10,064012 
10.064086 
10.064100 
10.064234 
U. 064308 
!G, 064382 
I0.O&1457 
10.004531 
10,064605 
10.004680 


10,296167 
10. 296251 
10.296336 
10.295821 
10.295605 
10.295390 
10,295175 
10,2919*10 
10.294746 
10.294531 


3l> 
33 
31 
36 
35 
31 
3J 
39 

*> 
1* 


31 
32 
33 
31 
li 
36 
37 
38 
80 
10 


9.705683 
0.705808 
9.706112 
9.700326 
9.706539 
9.700753 
9.706967 
9. 707 180 
9.707393 
LP. 707606 


9,9352-10 
9.935171 
9.935107 
9.9J5022 
9.034918 
9,934*473 
9. 934 70S 
9.931723 
9.034049 
9.934574 


9.770137 
9.779720 
9.771015 
9.771303 
9.771502 
9,771880 
9.772168 
9.772157 
9.772745 
9. 773:133 


10.229503 
10.22927 1 
10.220985 
10.228697 
10. 22*40* 
10,228120 
10.227632 
10.227543 
10.227255 
L 0.220907 


10.001254 
10.064829 
10.064903 
10,064978 
10.065052 
10.065127 
10.065202 
10,065277 
19.065351 
10*065426 


10.294317 
10,294102 
10.292888 
10.293674 
■0.29B461 
10,203247 
10.293033 

10. 292607 
10.292391 


£9 
28 
27 
26 
25 
24 
23 
+ 22 
21 
2D 


4L 
42 
43 
41 
45 
40 
47 

AO 

48 
49 
30 


9,^07810 
0.708032 
0,708215 
9.70Si;.- 
0< 708070! 
0.708882 
0.709091 
9.700300 
9.700518 
9.700730 


0,031499 
0.034121 
9.931349 
9.934274 
9.931199 
9,934123 
9.931048 

9.933898 
9.9338*2 


9.773321 
9.773608 
9.773890 
0.774184 
9.774171 
9,774759 
9.775046 
9, • ij333 
9.775621 
0,775908 
0.776195 
9.776482 
0.776709 
9,777055 
9.777342 
9.777628 
9.777915 
9.77*201 
9,778487 
9,778774 


10,220679 
10.220392 
10.226104 
10.225816 
10.225529 
10.225241 
10.224054 
10.224G07 
10.224379 
10.224002 


10.065501 
10.065576 
10.005651 
10.065726 
10.065801 
10.065877 
10.065052 
10.066027 
10.066102 
10.060178 


10.292181 
10.291968 
10.291755 
10.291542 
10.291330 
10.291118 
10.290906 
10,290691 
10.290482 
10.290270 


19 
IS 
17 
16 
15 
14 
13 
12 
11 
10 


51 

52 
53 
54 
55 
56 
57 
56 
50 
GO 


9.709941 
0.710153 
9. 71 0361 
9.710575 
9,710780 
9,710097 
9.711209 
0,711410 
9.711629 
9.711*39 


9.933747 
9,033671 
9.933590 
9.933520 
9.933415 
,9.933309 
9.033393 
0.033217 
9.933141 
9.933066 


10.223805 10,06625;* 
10,223518 10,066329 
10.223231 10. 066404 
10. 222945 ! 10. 006480 
10.222658 10.060555 
10.222372 10.060631 
10.222085 10.060707 
10.22179910.060783 
10.22151310.066850 
10.22122010.066934 


10.290059 
10.289847 
10.289636 
10.289425 
10.289214 
10.289003 
10,288792 

10l288371 
10.288161 


9 

B 

I 

e 
1 
4 
3 
2 
1 
* 






'Co-tang,' 


'Vunp. < Uo^ec, ' Secant. 





TABLE XIX. 

J.OG A RITHMIC SINES, TANGENTS, AND SECANTS. 
81 Deg rees, 



123 




I 

2 
* 
4 

6 

a 

7 
K 

9 
10 



Sine. I Diff. Co-iioe. D. Tung-, | DifF. Co-Ung. I Sec tut. I Co-mc 



9.71183(1 
9.712050 
9.712260 
9,712169 
9.712079 
9.712889 
9.7130981 
9.7133081 
0.713317 
9.713726 
9.7139a:. 



I! 

12 
11 
II 

15 
Hi 
17 
10 
19 
20 



9.714144 
9,7U352i 
9.714501I 
9,714769| 
9.714978' 
9.7 151 Mi 
0.715391 
(9. 715002 
9.715609 
9.716017 

9.710221! 
9.710132 
9.710639 
9.710810 
9.7 17053 
9.717259 
9.717400 
9.717073 

29 9*717879 

30 |9.71B 085 

SI 19.718291 
32 9.718197 
S3 9.718703 



21 

22 
23 
2-1 
25 
26 
27 
2H 



9.778774 
*>.7 7*KiGU 
9.779346 
9. 779032 
9.779918 
9.7HO203 
9.780489 



1587 9.78103) 



9.932228 
9.932151 
9.932075 
9.931998 
9.931921 
9. 931 8 Id 
9.931768 
9.931091 
9.931614 
9^931537 
9.1»314O0 
9.931383 
9.911300 
/' 9.931229 
"? 9.931152 
5 9.9310** 
9.930998 
9.930921 
9.930843 
9.930766 



31 

35 
36 
37 
38 
39 
40 



9.718909 
[9.719114 
9.719320 
9.719525 
9.719730 
9. 7 1993/> 
9.720140 



41 
42 
43 
li 

45 
46 
47 
48 
49 
30 



720345 
720549 
720754 
720958 
721 102 
721366 
721570 
721774 
721978 
722 t SI 



93008H 
9.930611 
9.930533 
9.930456 

930378 
9.930300 
9.930223 

930145 
9.930067 
9.9299*9 



51 

52 
53 
54 
56 
56 
67 
58 
59 
60 



9.722385 
9.722588 
9,722791 
0722994 
9.723197 
9.723100 
9.723603 
9.723805 
9,724007 
Q. 724210 

Co-si**?- 



9. 9299 1 I 
9.929833 
9.929755 
9.929077 
9.929599 
9.929521 
9.929442 
9.929304 
9,929280 
9. 929207 



► .929129 
9.929050 
9.928972 
9.928893 
9.928815 
9.928736 
9,928657 
J 92*578 
9,928499 
9.928420 

Sine, 



9.781916 
82201 
9.782186 
9.782771 
9.783056 
9.78334 
9.7*3026 
9.783910 
9.784195 
□.784179 



10.221226 10. 060931 10 
I0.220940|10,0070IU 10 
10.220054 10. 067O80|l0 
10.220368 10.067162 10 
10.220082 10 " 
10.219797 10 



10.2I95U 
10.219225 
10.218940 
10.21 865 J 
UK 2 1 8369 

10^248084' 
10.217799! 
10.217514 
10.217229 
9.2)0941 
10. 2166.19 
10.210374 
10.216090 
19.215805 
10.215521 



10.212397 
10.212114 
I0.2U830 
10.211547 
10.211264 
10,210981 
10.210698 
10.210415 
10.210132 
10.2O9H49 



Co- tang. 
58 Depreea. 



067238 10 
067316 10 
.007391 1 10 
.067467 
.067513 
.067620 
.067096 



.067 77 2 
.067819 
.007925 
J168O02 . 
,068079 10 
.066155 10 
.060m 10 
.068309 10 
.008386 10 
.068403110 



288161 
287959 
287740 
287531 
287321 
287 111 
280902 
286692 
286483 
.286274 
►286065 
^286856 
.285648 
.285439 
.285231 
.285022 
284814 
.284606 
284398 
284191 
20*063 



10.209567 

10.209284 

10.209001 1 

10.208719 

10.20841! 

10.208154 

10.207872 

10.207590 

10.207308 

10.207020 



10.206744 
10.206462 
10.206181 
10.205899 
19.2(15617 
10.205330 
10.205055 
10.204773 
10.204492 
10.204211 
Tung. 



,068540)10. 
.068617 10. 
.008691 10, 
.068771 10, 
.068848 10. 



+ j 



283770 
283568 
283361 
283154 
282947 
282741 
282531 
282327 
282121 
281916 



>, 0093 12 10, 
K 069389 
). 069407 
}. 069544 
>. 069022 10 
). 069700 10 
1.069777 
J. 069855 
>. 009933 
),O70OU 



0.070089 
0.070167 
0.070245 
0.070323 
0,070401 
0.070479 
0.070558 
0.070036 
0.070714 
0.070793 

0.07087 
0.070950 
0.071028 
0.071107 
0.071186 
0.071264 
071343 
0.071422 
0.071501 
0. 07158 
Co-sec. 



281709 
28 1503 
281297 
281091 
MOW 
280680 
280475 
280270 
280065 
279860 



0.279655 
0.279451 
0.279216 
0.279042 
0.278838 
0,278634 
0.278430 
0.278226 
0.278022 
0. 277819 
57277616 
0.277412 
0.277209 
0.27700G 
0.276803 
0.276600 
0,27631*7 
0.276195 
0.275993 
O.2757S0 
Secant. 



TABLE XIX, 
LOGARITHMIC SINES, TANGENTS, AND SECANTS. 

32 Degrees. 



IK* 



Secant. I C< 



Sins. Diff, Co-sine, i I> 




; i 

2 
8 

4 

fi 
6 
7 

' 8 
9 

10 



( J. 721210 
9.724412 
9724611 
9.72IM0 
9*725017 
9.725219 
9.723420 
9.725622 
9.725823 
9.726021 
9.726225 



11 
12 
13 
14 
15 
16 
17 
IH 
19 
20 



21 
22 
23 
24 

25 
26 
27 
28 

99 [9 
30 |9 



720426 
726626 
720827 
7270-27 
727228 
727428 
727628 
7 27^ 
72*027 
72*227 



.728427 

.728825 
.729021 
.729223 
729122 
729621 
729820 
780018 



9.7 
9 
9 



SI |9. 
83 9. 
88 9. 
34 9 
85 9. 

36 19. 

37 9. 

38 9. 
33 9. 

40 |9, 

41 j9 

42 9 

43 |9 
44 
45 
40 
47 
46 
40 
50 



■730115 
730613 
73081 
731009 
731206 
731404 
731608 
731799 
731996 
732193 



337 

837 
336 
336 
336 
336 
335 
33.7 
333 



9. 928 MO 
9.928342 
9.928263 
9.928183 
9.928104 
9.928025 
9.927916 
9,927867 
9.9277H7 
9.927706 
335 9.927629 
330 
334 
334 
334 
331 
331 
333 
333 
333 
333 

338 
332 



9.927f>19 
9.927470 
9.927890 
9.927310 
9.927231 
9.927151 
9.927071 
9.926991 
9 9269 1 1 
9.926*31 

[97926751 
, 4Q 9.926671 
J?* 9.926591 
tit j9. 9265 U 
g 9.9261S1 
"J -9. 92635 1 
If! 9.926270 
H\ 9926190 



132 
132 
132 
132 
132 
132 
132 
132 
132 



1.706788 
9.706070 
9.796881 
9.796012 
9.796913 
9.797191 
9.797475 
9.797755 
9.7980-16 
. '9.798316 
*" 9.798596 
132 
132 
133 
133 
133 
133 
133 
133 
(33 



330 I 



9.926110 



330 
330 
330 
330 
329 
329 
329 
329 



9.798811 
9.799157 
9.799137 
9.799717 
9.799997 
9.800277 
9.800557 
9.800836 
,,-9.801116 

9.801075 
9.801955 
9*802234 
9.802513 
9.802793 
9.803072 



133 
133 
133 
133 
134 
131 



9,926029 

9.925949 
9.925868 
9.925788 
9,925707 
9.925626 
9.925545 
9.925465 



61 
52 9 
53 



54 

55 
56 
67 
58 
59 



60 9 



,732390 
732587 
.732784 
.732980 
713177 
,733373 
733569 
733765 
733961 
734157 



.734353 
,734549 
,734744 
,734939 
,735136 
,735330 
73;, 52; 
735719 
735914 
.730109 



M 1 Co-sine, 



329 
328 

328 
328 
328 
328 
327 
327 
327 
327 
327 
326 

326 
326 
326 
325 
325 
325 
325 



9.925384 
[9,925303 
9.925222 



9.9251411 
9.925060 
9.9249791 
9.924897 
9.924816 
9.924735 
9.924654 
9.924572 
9*924491 
9.921409 

9.924328 
9.924246 
9.924164 
9.924083 
9.924001 
|9.923919 
9,923837 
HI 9.923755 
•J* 9.923673 
m 9.923591 

Sine. 



1 34 
134 
134 
134 
134 
134 
134 
134 
135 
135 
135 
135 
135 
135 
135 
135 
135 
135 
136 
136 
136 
136 

186 
136 



9.603630 
9.803908 
9,804187 



8.804460 
9.804745 
9.805023 
9.805302 
9.805580 
9.805859 
9.806137 
9.806415 
9.806693 
9.806971 
9.807249 
9.807527 
9.807805 
9.808083 
9.808301 
9.808638 
9.808916 
9.809198 
9,809471 
9,809748 



9,810025 
' 9.810302 
^9.610580 - 

^9.811134 jj* 
^9,811410 4bl 
!JJ 9.81 1687 



468 
468 
408 
468 
468 
46H 
468 
407 
467 
467 

457 
467 
467 
467 
467 
466 
466 
466 
466 
466 
466 
166 
166 
465 
465 
465 
465 
465 
465 
465 
465 
464 
464 
464 
464 
464 
4th I 
461 
461 
463 

403 
463 
463 
463 
463 
463 
463 
462 
462 
462 
462 
462 
462 
462 



Co- tang* 

uT~20i2U 
10.203910 
10.203619 
10.203368 
10.203087 
10.202806 
10.20252 ■ 



10.202245 10.072 1 33 
10.201964 
10.201681 
10,201401 



10.071580 
I0.07IG58 
10,071737 
10.071817 
10.071896 
10.071975 
10.072051 



10.201123 
10.200843 
10.200563 
IM, 200283 
10.200003 
10.199728 
10.199443 
10.199161 
10.198884 
10.198601 



10. 19632; 
10.198045 
10.197766 
10.197487 
10.197208 
10.196928 
10.196649 
10.196370 
10.196092 
HM958I3 | 

10.195534 
10.195255 
10.194977 
10.194698 
10.194420 
10.194141 
10.193868 
10,193585 
10.193307 
10.193029 



136 



,,[9.811964 
H 9.812241 
[ 9.812517 
1 Co-tang, 



137 



461 
461 
461 
461 



10.072213 
10.072292 
10.072371 
10.072451 
10.072530 
10.072610 
10.073690 
I0.0727G9 
10.072849 
10.072929 
10.073009 
10.073089 
10.073169 
10 
10 
10 
10 
10 
10 
10 
JO 
10 
10 



.073249 10 
073329 10 



10 
10 
10 
10 
IS 
10 
10 
10. 
lO 
10, 
iu. 

10. 
10. 
10. 
10 
10 
10 
10 
10 
10 
10 



.275588 
.275386 
.275181 
27l9o3 
*74781 
2745^ 54 
27437* 1 53 



88 

55 



*74177 
273976 
273775 



-1'73574 
273374 
278178 
272973 
272772 

*my| 

272172 
272173 
271973 
271773 



073409 

0734819 
,073509 
,073649 
,07373Qi 

073810 
,073890 

073971 



-0740.5J 
.074132 
.074212 
.074293 
074374 
.07445. 
.074535 
074616 
074697 
074778 



10 
U) 
10 
10 
10 
10 
10 
10. 
16. 
10. 



10.192751110.074859 
10.192473 10.074940 
10.193195 10.075021 
10.191917 10.075103 
10.19163910.075184 
10.191362 10.075265 
10.191084 10.075346 
10.190807 10.075428 
10. 190 \ 29 10.075509 
10.190252 10.075591 



10.189975 
10.189698 
10.189420 
10.189143 
10.188866 
10.188590 
10.188313 
10.188036 
10.187769 
10.187483 

Tang. 



10.075672 
10.075754 
10.075836 
10.075917 
10.075999 
10.076081 
10.076163 
10.076245 
10. 076327 
10.076409 10 



Co- sec. 



271573 
271374 
271175 
270976 
270777 
27 0578 
270379 
270180 



10 
10 
10 
10 

10 
10 

10.269982' 31 
10.269783! 88 



4* 
47 
46 
45 
41 
43 
48 
41 



88 
88 
37 
36 
35 
S4 
33 



.269585! 29 
269387 26 
209189 27 
268991 36 
2687 91 .'• 
208596 14 
268398 23 
268201 2t 
268004 31 
267807 88 



.267610] 19 
267413 U 
267216] 17 
267020, in 
.9668331 15 
266627 14 
266431 13 
206233 12 
.20003d II 
265843 10 



10.265617 
10.265451 
10*265256 
10.265061 
10.264865 
0.204670 
10.264476 
10.264281 
10.264086 
263891 



Secant, »" 
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] 

s 

s 

4 
5 

i 

f 
B 
9 
10 



9.736109 v >, 
9.736301 ™ 
9,736498 
9*736692 
9.736886 
9.737080 
9.737274 
9,737467 
9.737661 
9,73785* 
9*73804* 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



9.738241 
9,738434 
9.738637 
9*738820 
9.739013 
9.719206 
9.739398 
9.719390 
9.739783 
9,739975 



31 
22 
23 
U 

25 
26 
27 
38 

29 

30 



31 
32 
33 
34 
35 
36 
37 
38 
3D 
40 



41 
42 
13 
44 

45 
46 
47 
48 
49 
50 



51 

52 
53 
54 
ti 
56 
57 
58 
59 
60 



Sine. , Diff. 



9.740167 
9.740359 
9.740550 
9.740743 
9.740934 
9.741125 
9.741310 
9.741508 
9.741099 
9. 74 1 889 



9.742080 
IK 74227 1 
0.742462 
9.742652 
9.742842 
9.743033 
9.743223 
9.743413 
9.743602 
9.74379*2 



y. 7 13982 
9.744171 
9.744361 
9.744550 
9.744739 
9.74492ft 
9.745117 
9.745306 
9.745494 
9.746691 

97745871 
9.746060 
9.746248 
9.746136 
9,746624 
9.746812 
9,746999 
9*747187 
9.747374 
0.747569 



u ' Co -sin* 



324 
324 
323 
323 
323 
323 
323 
322 
322 
322 
322 
322 
321 
321 
321 
321 
321 
320 
320 

320 
320 
320 
319 
319 
319 
319 
3 1 1) 
318 
318 

318 
318 
31 n 
317 
317 
317 
317 
317 
116 
316 

316 
316 
316 
315 
315 
3I."> 
315 
115 
314 
314 
314 
314 
314 
313 
313 
313 
313 
311 
312 
312 



Co-sine, « D, 



9 923591 
9.923509 
9 923427 
9.923345 
9.923263 
9.V23181 
9,923098 
9.923016 
9.922933 
9.922851 
9.922 768 

9.922686 
9.922603 
9.922520 
9.922438 
9.922355 
9.922272 
9.922189 
9.922106 
9.922923 
9^21940 

9^92 1857 
9.921774 
9.921691 
9.921607 
9,921524 
9.921 111 
9,921357 
9.921274 
9. 9211 911 
9 921107 



9.921023 
9.920939 
9.920856 
9.920772 
9.920688 
9.920604 
9.920520 
9.920436 
9.920352 
9.920268 



9,920184 
9.920099 
9.920015 
9.919931 
9.919846 
9.919762 
9.919677 
9.919593 
9.919508 
9.919124 



9.919339 
9.919254 
9.919169 
9. 91 9085 
9.919000 
9,918915 
9.918830 
9.918745 
9.918659 
9.91K57JI 

Sin™ 



137 
137 
137 
137 
137 
137 
137 
137 
137 
137 

138 
138 

138 
138 
138 
13s 
138 
138 
138 



138 
139, 
139 
139 
139 
139 
139 
139 
139 
139 

139 
139 
139 
L *o 
I K) 
140 
140 
140 
140 
140 
140 
140 
140 
140 
141 
141 
141 
141 
141 
141 

141 
141 
Mi 
141 
141 
142 
142 
142 
142 
U2 



9.812517 
9.812794 
9.813070 
9.813347 
9.613623 
9.813899 
9.814175 
9.814452 
9.814728 
9.815904 
9.815279 

9.815555 
9.815831 
9.K16107 
9.816382 
9.816658 
9.816933 *;„ 
9.817209 
9.817484 
9.817739 
9.818035 



11 Degree*, 
Tug, | Diff. 



461 
461 
461 
460 
460 
460 
460 
460 
460 
460 
460 
460 
459 
459 
459 



9.818310 
9.818585 
9.818860 
[9,819135 
9.819110 
9.819684 
9.819959 
9.820234 
9 . 820508 
9.K20783 



9.821057 
9.821332 
9.821606 
9.821880 
9.822154 
9.822429 
9.822703 
9.822977 
9.823250 
9.823524 



9.N23798 
9.821072 
9.824345 
9,824619 
9.821893 
9.825166 
9.825439 
9.825713 
9.825986 
9.826259 



9.820532 
9 . 826805 
9.827078 
9.8273; 
9.827621 
9.827897 
9.828170 
9.828442 
9.828715 
9^828987 

56 i)«gn 



459 
459 
459 
459 
459 
458 
458 
458 
458 
458 
458 
458 
458 
456 
457 
457 
457 
457 
457 
457 
457 
457 
457 
456 

456 
456 
456 
456 
456 
150 
456 
456 
455 
455 

455 
455 
455 
455 
455 
455 
455 
454 
454 
454 



Co*tung. . &ec»nL ■ Co*«M. 



10.187483 19 
10.187206 10 
10.18693010 
10.18665310 
10,186377,10 
10.186101 10 
40.18582510 
110,18554810 
10.185272 10 
10 18499610 
10. 184721 1 10 



.070409 
076*9t| 
076573 
076655: 
076737 
076819 
076902 
.076984 
077067| 
077149! 
077232 



10.263891 
10.263697 
10.263502 
10.2633O» 
10.263114 
10.262920 
1 1 ■.262726 
10.262533 
10.262339 
10.262145 
10.261952 



10.184445|10. 
10.184169,10 
10.183893! 10. 
10,183618 10, 
10.183342 10. 
10,18300710. 
10.182791 10. 
10.182516(10. 
10.182241 10. 
10, 18 1965] 10 

10 
10 

10 
10 
10 



077314 10. 
077397 10, 
07748010. 



10.181690 
10.161415 
10.181140 
10.180865 
10.180590.— 
10.180316 10. 
10.180041 10 
10.17976610 
10,179492 19 
10.179217 10 



077562 
077645 
077728 
07781 
077894 
077977 
078060 

078143 
078226 
078309 
078393 
078476 
078559 
078643 
078726 
.078810 10 
,078893 10 



261759 
261566 
261373 
261180 
260987 
260794 
260002 
260410 
260217 
MH 1028 



10.178943 
10.176668 
10.178394 
10,178120 
10.177846 
10.177571! 
10.177297 
10.177023 
10.176750 
10.176476 



10, 176202 
10.175926 
10.175655 
10.175381 
10.175107 
10 174834 
10.174561 
10.174287 
10,174014 
10.1 73741 
10.173468 
10.173195 
10-172922 
10.172649 
10.172376 
10.172103 
10.171830 
10.171558 
10,171285 
-10,171013 



Tang. 



078977 
079061 
079144 
079228 
079312 
079396 
0794*0 
079564 
079648 
079712 

079816 
079901 
07998J 
080069 
080154 
080238 
0&O323 
0,s0407 
080192 
080570 



10 
HI 
10 
10 
10 
10 
10 
10 
10 
10. 

10.O8O661 
10.080746 
10.080831 
10.080915 
10.081000 
10.081065 
10.081170 
10.061255 
10.081341 
10.08 1426 

Co-aec. 



259S33 
259641 
259450 
259258 
259066 
258875 

HHM 
258492 
258391 
2581 1 1 



60 

59 
58 
57 
56 
55 
54 
63 
52 
61 

5 



49 
48 
47 
46 
45 
44 
43 
12 
41 
40 



39 
38 
17 
36 
35 
34 
31 
32 
31 
30 



257920 
257729 
257538 
257348 
257158 
256967 
256777 
256587 
256398 
2562' V 



256018 
255829 
255639 
255450 
255261 
255072 
254883 
254694 
254506 
254317 



in. 254 129 
10.253110 
10,253752 
10.251564 
10.253376 
10.253188 
10.253001 
10.252813 
10.252626 
10.252438 



29 
26 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



9 
8 
7 
6 
t 
4 
2 
9 
1 
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14 D«gw. 



Co- tang. 



U 
1 

2 
S 
4 

6 
6 
T 
8 
9 
10 



11 
13 
19 
14 

16 
16 
IT 
18 
19 
20 

XI 
22 
23 
21 

25 
26 
27 
28 

29 

:i| 
s> 
33 
34 
35 
30 
37 
38 
39 
40 



Sinn. 

T47662 
747749 
747936 
748123 
748310 
7JM1.7 
748683 
748870 
749056 
749243 
749420 



749615 
749801 
740087 
750172 
750358 
750543 
750729 
750014 
75109U 
751JH1 



751400 

7 51051 
751839 
752023 
76220S 

.752302 
752176 

.752760 
7520 1 1 

753128 

753312 
75349 S 
753679 
753862 
764046 
754220 
754412 
764505 
751778 
754000 



41 

12 
43 
44 
45 
46 
47 
48 
49 
50 



.755143 
755326 

.765508 

mooo 

755872 
756054 
T56236 
756418 
756600 
7567H2 



51 
52 

53 
54 
55 

56 [9 
57 
68 
59 
60 



766063 
757144 
757326 
757507 
.757688 
757869 
758050 
758230 
758411 
758591 



Diff. 



312 
312 
312 
211 

an 

311 
311 

;su 

310 
310 

310 

310 
310 
300 
300 
300 
300 
300 
ao* 
308 

308 
308 
308 
308 
307 
307 
307 
307 
307 
306 

306 
306 
306 
306 
305 
305 
305 
305 
305 
304 

304 
301 
304 
204 
301 
303 
303 
303 
303 
303 

302 
302 
302 
302 
302 
301 
301 
30] 
301 
301 



Co-si [to. 



M Co-sine, i 



918574 

U I KIM) 

918404 
918318 
018233 

,01*1 i; 
018062 
017076 

.017801 
91780* 

,917719 

1)17631 
917548 
917462 

.017376 
917290 

,917204 
917118 
017032 
016946 
016859 

"916773 

9166*7 

916600 

916314 

916127 

91034 

916254 

016167 

0160*1 

915994 

OlltOf 
015820 

915733 
015616 

010000 

915472 
91*086 
015207 
016210 
UI5123 



D. I Tan*. 



112' 



t. 828907 
1Jg «*. 829260 
9,*20532 
!]: JO. 82981K. 
.9.830077 



142 
142 
I43| 
143 
143 
143 



9.830310 
0.830621 
0.830803 
9.831166 
0.0IMIV 
0.H31709 



\*l 0.831981 
"J O.K32253 
9.832525 
[j^0,K32796 
JS 9.833068 
\*l 0.83333D 
,5*9.^33611 
IT! 0. 833882 
] * 9,834154 
m 0.B34425 

0..s3l6^ 



144 
141 
144 
111 
144 
111 
114 
144 
145 
145 

145 
145 
115 
145 



9,83496; 
0,^3523* 
O.frtti0l 
O.B357SO 
O.K3606I 
0.836322 
0,836593 
9.6368*4 
9.837134 



115 

145 



9.H37405 
0.837675 
9.837046 
9.838216 
9.838187 
'0.838757 
0.639027 
0,830207 



9.K3956S 
0.8H9>3s 



145 
145 
145 
145 
146 
146 
146 
146 
146 
1 46 
146 
LH. 
140 
I 11, 

147 — 
J ' 0.842805 

!:' 9.843074 

\V 7 0.813343 

*l 9.843612 

J]' 9.S438S2 

:y~ 9.84 ii5i 

I]' 0,844420 

::l0.si46s9 

t*l 0.811958 
14 ' 0.845227 



9.840108 
9.840378, 
9.810617 
9.840917 
9.841167 
9.841457 
9 841726 
0.841006 
9.842266 
0.812535 



Co-Ung. 



454 
454 

U4 

454 
454 
454 
453 
453 
453 
453 
453 
M 
453 
453 
453 
453 
452 
452 
452 
452 

452 
453 

45-' 

m 

462 
ivi 

15 J 

451 
461 
451 

451 
451 
I ! 
451 
451 
451 
450 
450 
4i0 
450 

450 
450 
4)0 
450 
450 
450 
440 
449 
449 
410 
410 
440 
440 
440 
449 
419 
448 
14* 
446 
448 



10. 168563 
10,168291 



10. 16801* 
10*167747 
10.167476 
10.167204 
10.160932 
10.166061 
KU003M) 
10.166118 
10.165816 
10.16)575 



i oTo^iT 

10. 0815 
10-UMo! 
10.Q816? 
10.0^1767(10.251 
IO.OKl853jfO.25l 
10.08t93f 
I0.0&2024|I4 



10,1. 1013 
10.170740 
10.170466 
10.170195 
10.160923 
10. 1690.1 
JO. 169379 
10.16910? 

10.168835 lO.Q821O9llO.250 



10.082195 
10.QH 2281 
10.O839Q0 
10,082452 
10,08253s 
10.082624 
IO0S2710 
10.082706 
10.082882 
10,082968 
10 US3(i5i 
10.083141 

10,083227 
10.083313 
10.083100 
10.083480 
10.083573 
10.083659 
10.0*3746 
10, 083833 j 
10.083919 



1Q.25 
10.26 
H).25U 

ro, as 

tO. 24 

9A 

B i 



10.165304 
10.165033 
10.164762 
10.164101 
10.164220 
10.163040 
10.16367* 
10.163407 
10.163136 
10.162866 10 0*4006 

io7o84093 
10.084180 
10.084267 
10.084354 
[0.0&414J 
10.084528 
10.084015 
10.084703 



(0.24 
•0.2406 
10.246 
10.2 161 3S 
10.24695. 
10.24577 
10.24558 
10.245405 
10.084790 10. 249210 



10.084877 



IO.l02.9i 
10.162326 

10.16205 4 

10. 161784' 
10.161513 
10.161243 
10.160973 

io.i6o;o;t 

10.1604321 
10.160162 

10. 159892 
10.150622 
10. 159353 
10.159063 
10.158813 
10.15H543 
10,158274 
10.158001 
10.157734 
10.157465 

10.157195 10.085842 
10.156926 10.085930 



10.084065 
IO.O ? 5052 



10.085227 
10.0-5315 



10.086490 
10.085578 
10.085666 
10.085751 



10.21* 
10.2481 
10 247 
10 24" 
10,247 
10.247 
10.217 
10.24705 
I0.2llfo- 



10.24*010 



10.244867 
10.244674 



10.08H40 10.244 102 



10.241310 
10.244100 



10.08610210.213016 
10.243764 
10.243582 
10.243100 
10.243218 



10.156657 

10.156388 10.0*6106 
10.156118 10.086194 
10.155849 10.086282 
10.155680 10.086370 
"11 



10.15531 

10.155042 10.066617 



10 154773 10.086635 



10,243017 
10.242060 
10.086018 10.242674 
10.242403 
10.242312 
10.212131 
10.241950 
10.086459 10. 041 770 



10.241589 
10.2414 09 
Secant, 
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36 Degree*. 



m 8ioe* l>iff. 



D 
1 

2 10 



3 

| 
5 
C 
7 
8 
9 
10 



II 
12 
13 
II 

15 

io 

17 
18 
19 
20 



21 
22 
23 
21 

25 
20 
27 
28 
29 
30 



769219 
70939;: 
769500 
,709710 
769913 
TTnos; 
770200 
770433 
770000 
770779 
770952 



77 I 1 2 i 
7712*)* 
771 170 
771043 
771815 
771987 
772159 
772331 
772503 
772075 



772847 
773018 
773190 
773301 
773533 
773704 
773875 
774040 
774217 
7713S8 



31 

32 
33 
34 
35 
86 
37 
38 
311 
40 



41 
42 
43 
41 

45 
46 
47 
48 
ill 



774556 
774729 
771899 
775070 
77521'.) 
775410 
.775580 

775750 

775920 
,770090 



770259 
770129 
770598 
770768 
77ii'U7 
777100 
777275 
77711 
.777013 
777781 



51 

52 9 
63 
51 
55 
50 
57 
58 
59 
60 



777950 
778119 
778287 
778155 
778021 
778792 
778900 
7791 28 
,779295 
.779103 



290 
289 
289 
289 

SOB 
289 
298 
288 
288 
288 
288 
288 
287 
287 
287 
287 
287 
287 
280 
280 

280 
280 
280 
280 
285 
285 
285 
285 
285 
285 
281 
284 
281 
281 
281 
281 
283 
283 
283 
2.-3 

283 
283 
282 
282 

2*2 

282 
282 
281 
281 
281 
281 
281 
281 
2sn 
280 
280 
280 
280 
280 
279 



Tung, 



IJitf. 



9.801201 
9.801527 
9.801792 
9.802058 
9.81*2323 
9.8025*9 
9.862854 
9.863119 
J*T|9.863385 
{^9.863650 
104 9.80391 
154 
15 

4 




9. WOO 1 8 

9.905925 
0.905832 
'9.905739 
9.905045 
9.905552 
9.9051 j9 
9.9053fi0 
9.905272 
9.9 05179 

57905085 
9.901992 
9.004898 
9.901801 
9,904711 
9.901017 
9.991523 
9.904129 
9.904335 
9.0 01241 

9.904147 
9.901053 
9.903959 
0.903861 
9*003770 

9.003070 
903581 
9.903187 
9.903392 
9.903298 

9.903203 

9.903108 

9,90301 

9.902919 

9.902824 

9.902729 

9.902031 

9.0O2539 

9.902.1 I 1 

9.902319 



m Co-sine, i 



Sine. 



150 
15G 

150 
150 
150 
150 
150 
150 
150 
150 
157 
I 5 7 
157 
I 17 

i 

157 
157 
161 
157 
157 
157 
U8 
1 18 
158 
158 
158 
156 
158 
158 
158 
159 
159 



l5 J? 9.808152 
"? 9.868410 
i<W 9.808080 
9.808945 
9^01)209 

9.809473 
9.809737 
9.870001 
.870205 
9.870529 
9.870793 
9.871057 
871321 
871585 
9 .871 819 

9.872m 
9.872370 
9.872040 
9.8T2903 
9.873107 
9.873130 
9.873694 
9.873957 
9.874220 
9.874484 
9.874747 
9.875010 
9.875273 
9.875630 
9.875800 
9.870003 
9.676320 
9.670589 
9.876851 
9.877114 



443 
443 
413 
442 
442 
442 
442 
442 
412 
442 
M2 
442 
442 
442 
412 
441 
441 
411 
411 
441 
411 
441 
441 
441 
441 
441 
411 
441 
440 
440 
440 
440 
449 
440 
440 
UO 
410 
MO 
440 
410 
410 
439 
439 
139 
439 
439 
439 
439 
43? 
139 
439 
439 
439 
139 
439 
438 
438 
438 
438 
438 



10.138739 10. 092042 10.230781 
10 . 138473 10.092 1 34 1 . 230607 
1 . 1 38208 1 . 092220| J . 230131 
10.137912 10.092318 1 0.230200 
10.137077 10.092410 10. 230087 
10, 137411110.092602 10.229913 



Co-Utig. j Secant. I Co-mc. 



10.137146 10.092594 
10.130881 1 10. 092686 
10.130015 10.092778 
10.130350 10. 092871 



III. I3O0H4 

10.135820 
10.135355 
10.135290 
40.135025 
10.134760 
10.134495 
10.134230 
10.133965 
10.133700 
10. 133130 
10.133177 
10.132906 

ii«uwil 

10.132377 
10.132113 
10.131848 
10.131584 
10*131320 
10.131055 
10.130791 

107730527 
10.130263 
10.129999 
10.129735 
10.129471 
10.129207 

io. ism 

I0.L28079 
0.128415 
10.128151 



10.092901 



10.093955 
10.093148 
10,093240 
10.093333 
10.093425 
10.093518 
10.093611 
10.093704 
10. 093796 
10.093889 



10.229740 
10.2293ft 
10.229894 
10.229221 



I0.229O48 50 



00 
59 
58 
57 
56 
v, 
54 
53 
52 
51 



10.093982 
10.094075 
10094168 
10.094261 
10.094355 
10.094148 
10.094341 
10.094634 
10 094728 
10.094821 



10.127888 
10.127621 
10.127300 
10.127097 
10.120833 
10.126570 
lo. 12030(1 
10.126043 
10.125780 
10,125510 



10.125253 

10.124990 

10 124727 

10.124464 

10.124200 

10.123937 

10.123674 

10.12341 

10.123149 

10.122886 



10.228875 
10.228702 
I . "SJ.^ 
10.22J 
10 .22* 

10.227 

0.2270601 42 
10.227497 41 

0.227325' 40 



10 .227153) 39 
10.220982 38 
10.220810 37 
10.226639 36 
I0.22i>!07' 35 
10.226296 34 
10.226125 U 
10.223954 33 
10.22378* 31 
10.225nt2| 30 



10.094915 
10.093008 
0.095102 
10.095106 
10.095269 
10.095383 
10.095477 
10.095571 
10.095665 
10.095759 



10.095863 
10.095947 
10. 090:14 1 
10.090130 
10.090230 
10.096324 
10.090419 
10.096513 
10.096608 
10.096702 



Co- tan jr. 

53 Decrees. 



Tang. 



10.090797 
10.090*92 
10.096986 
10.097081 
10.097176 
10.097271 
10.097306 
10.097461 
10.097556 
10.007651 
Co- sec. 



1- 

n 

II 
M 
i;> 



10.22&442 


29 


10.225271 


28 


10.225101 


27 


10.221930 


20 


10.224760 


23 


10.224590 


24 


10.224420 


23 


10.224250 


22 


10.224080 


21 


10.223910 


20 


10.223747 


ItT 


10.223571 


If* 


10.223402 


17 


10.223232 


to 


10. 223063 


15 


10.222804 


14 


10.222725 


13 


10.222556 


M 


10.222387 


11 


10 222210 


li 


10.222050 


9 


10.221881 


8 


10.221713 


f 


10.221545 


e 


10.221376 


s 


10.221208 


4 


10.221040 


1 


10.229872 


2 


10.220703 


1 


10,220537 










r 
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37 Degrees, 




i;o~ tulip* Secant. 



10.122880 
10. 122023 
10.122300 
10.122097 
10. 121835 
10.121572 
10. 121309 
10.1210471 
10.120784 
10.120322 
10.12l>25<)j 



11 9997 
119735 



10 
10 

10.11(1472! 
10. 1 192 1 Oj 
10.11894b 
lO.llbOHfil 

lo.i mm! 

tO.UKlGl 
10.117800 
10 : I17 G3^ 

10.117375 
10.117113 
10.11(1852 
10.110590 
10.11032b 
10.I1G0GG 

lo.mso* 

10.1155 13 

10.115281 
10.115020 



10.11 175* 
10. ill 197 
10.114235 
10.113071 
10.113712 
10.113451 
10.113100 
10,112028 

10.11^007 

10.112406 



10.11211.) 
10. Ill SS4 
10.111623 
10.1113G! 
10.111100 
10.110840 
10.110570 
10.I1031K 
10.110057 
10.109700 



10.109535 
10.100273 
10.109014 
10,10X753 
10.10*403 
10.10*232 
10.107072 
10.107711 
10.107151 
10.107 100 

Ti.ri^r. 



0.007051 
0.097747 
0.007842 
0.007937 
0.006033 
0.006128 
0.008221 
0.008310 
0.098415 
0.098510 

O.OOnOOIj 



Co**ec | M 



10.220537 
10.220300 
10.220202 
10.220034 
10.219867 
10.219700 
10.210533 
10.219300 
10.210100 
10.210032 
10. 218800 



0. 008702 
0.098798 
0,098894 
0.098090 
0.009080 
0,099183 
0.099278 
0.099374 
0,099471 
0.099567 



0.099003 
0.O99700 
0.009856 
0.099903 
0.100049 
0.1001 K> 
Op 100243 
0.100310 
0.100430 
0,100533 



0.100030 
0.100727 
0.100824 
0.100922 
0.101019 
O.I Oil Hi 
0.101213 
0. 101311 
0.10140H 
0.101500 



0.101003 
0.101701 
0.101798 
0.101690 
0.101994 
0.102092 
0.102190 
0.102288 
0.102386 



218G99 
218532 
218300 
218200 
218034 
2L7w;* 
217702 
217530 
217370 
217204 



217039 
216873 
216708 
216512 36 
21G377 i5 



00 
59 
58 
57 
50 
55 
54 
53 
02 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



39 
3* 
37 



210212 
210017 
215882 
215718 
215553 
215188 
216224 
215059 
214895 
214731 
214507 
214403 
214239 
214075 
21391 



O.1024H4 10 



0.102582 
0. 102080 
0,102778 
0.102877 
0,102975 
0.103074 
0.103172 
0,103271 
0.103369 
0,103408 

Co-sec 



213748 
213584 
213421 
213258 
213094 
212931 
212708 
212005 
.212443 
.212280 



212117 
211955 
211792 
211G30 
2114G8 
21 1 300 
211144 
21(1982 
.210820 
210058 



Secunt. 



34 
33 
32 
31 
30 



29 
28 
27 
20 
25 
24 
23 
T2 
21 
20 



19 
18 
17 
10 
15 
14 
13 
12 
11 
10 



9 
8 
7 
6 
5 
4 
3 
2 
1 




52 Degreoa. 



132 TABLE XTX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



38 Deyrwt. 




1 
2 
S 
4 
5 

a 

7 

8 


!0 



Sine. 

9T780342 
9.789504 
9.789665 
9.780827 
9.7*9988 
9,790140 
9.790310 
9.790471 
9.790632 
9.790739 
9,790951 



II 

\i 
IS 
14 
15 
16 
17 
18 
19 
30 



21 
22 
23 
24 

25 
20 
27 

29 
30 



31 
32 
33 

ti 
35 
36 
37 
38 
39 
40 

41 
42 
43 
4 1 
45 

ifl 

47 
48 
49 

50 



51 
52 
53 
54 
55 
50 
57 
58 
59 
00 



791115 
791275 
791430 
791590 
791767 
791917 
792077 
792237 
793397 
792557 



792710 

792s:r» 
793035 

793195 
793354 
7935 14 
793073 

793832 

793991 
794159 



794308 
791107 

794026 
794784 
791912 
795101 
795259 
795417 
795575 
795733 
795*91 
790019 
796206 
790301 
790521 
796679 
796*36 
790993 
797150 
797307 



7974C4 
797021 
797777 

79793 i 
798091 
798217 
79*403 
799500 
798716 
798872 



Co-ain*. 



209 
209 
2<>9 
209 
209 
209 

208 

208 

208 
20 s 

208 
268 
207 
207 
207 
207 
207 
267 
266 
266 

206 
266 
2G6 
200 
205 
205 
205 
205 
265 

HI 

264 
264 
204 
264 
264 
204 
201 
203 
203 
203 
203 
203 
203 
203 
202 
202 
202 
202 
202 
202 
261 
201 
261 
261 
261 
261 
261 
£260 
,209 
200 



9.890532 
9.890433 
9.890335 
9.890230 
9.8U0137 
9.890038 
9.895939 
1.895840 
1.895741 
9.895641 
9,895512 



9.895343 

9.895244 

9. sir, 14.* 

9,89504 

9.891915 

9.894846 

9.894746 

9.894046 

9,894540 



Co-tine. 



9.S94H0 
9,894346 
9,894246 
9.894140 
9.89J04O 
9.893940 
9.893840 
9.893745 
9.893045 
9,893544 



9.893J44 
9.893313 
9.893213 
9.893142 
9.893041 
9.8929 10 
9.892839 
9,89273 i 
9.8920:18 
9,892530 



9.892435 
9.892334 
9.S92233 
9.892132 
9.892030 
9.891929 
0.891827 
9.891726 
9,891021 
9,891523 



9.89M2I 
9.891319 
9.891217 
9.891115 
9.891013 
9.890911 
9.890809 
9.890707 
9.890605 
9.890503 



Sine. 



D. Tang. Diff. 



164 
16. 
165 
105 
105 
105 



9.892810 
9.S93U70 
9.8Q3331 
9.893591 
9.89385! 
9. sum 11 
9.894371 



J5? 9,894032 
J )f? [9. 89 1892 
J??|9. 695152 

105. 



9.895412 



0.890-152 

9,896971 
.897231 
9, 897 491 1 
9.897751 
9.898010 



108 
108 
108 

108 

108 
106 
168 
108 



895072 
9.895932 
J™ 9.896192 

100 
160 
166 
100 
100 
100 
100 
167 
107 
107 
107 
107 
167 
107 
107 
107 

107 



9.898270 
9.898530 
9,898789 
9,899049 
9,899308 
9.899508 
9.899827 
9.900086 
9.900346 
9,909005 



9 900804 
9.901121 
9.901383 
9.001012 
9.901991 
9.902100 
9.902419 
19.902079 



9.902938 
9.903197 



ifeE 

zBb. 901714| 
!%9. 903973 
!%!9. 901232 
^,9-904491 
i ^,9. 904750 
{^,9.905008 
{^9,905267 
{"(0.905526 
1DU 9,905784 
109 
170 
170 
170 
170 
170 
170 
170 

170 

170 



0,900043 
9.90C392 
9,900560 
9 .900s | 9 
9.907077 
9.907336 
9.907594 
9,907852 
9.908111 
9,908309 



434 
434 
434 
434 
lit 
434 
434 
434 
433 
433 

433 
433 
433 
433 
431 
433 
J 33 
433 
433 
433 

433 
433 
433 
133 

432 
132 
432 
432 
432 
432 
432 
132 
432 
432 
432 
432 
132 
432 
432 
132 
432 
431 
431 
431 
431 
131 
431 
431 
431 
I.I 

431 
431 
431 
431 
431 
431 
431 
431 
431 
431 



Co-tan g. 1 

51 Degrees. 



10.107190 10 H)34^8lll. 210058 
10.106930 10. 1 f)3S67jl 0.210496 



lo 100009 io.io:<tx>5 



10.106409 
10.100119 I 
10.105889 10 
10.105629 10 
10.105308 I 



10.105108 10.104259 



10.104848 
10. 104588 



10.104328 
10.104008 
0.103808 
10.103548 
10.103288 
10.103029 
10.102769 
10.102509 
10.102249 
10.101990 



10.104359 
10.104458 



10.104557 
10.104657 
10.101750 
10.104855 
10*1041155 
19.105055 



10.105154,10.297923 

10.105254 



10.105354 
10.105454 



10.101730 
10,101170 
10.101211 
10.100951 
10.100692 
10.100432! 
10.100173 
10.099914 
10,091N»54 
10.099395 
10.099136 
10.098876 
10.098617 



10.097581 
10.097321 



0.103764 10.210173 



0. 10S86S 
103902 
104061 
0.1041G0 



10.210335 



lO. 210012 
I O. 200851 
10.200690 

t*.jsmi 

10.2119368 



10. 
10.200046 



lt».20hM85 
0.208725 
10.208564 
10,208404 
10,208213 
10.208083 



10.106504 
10.105654 
10.105754 
10.105854 
10.105954 
10.106054 
10.100154! 



10,207701 
I 0.207 603 
U). 207443 



10.207284 
10.207124 
10.206965 
Hi , 200rso > 
0.206646 
10.206480 
10.200327 



10.100255 10.20616$ 
10.106355 
10.106156 



10.106556 
10.106657 
10.106757 
10.098358 10.106858 
0.098099 10.100959 
10. 097 840|1 0.107060 
10.107161 



10.107261 



10.097062 10.107302 
10,096803 10.107401 



IK 096545 10.107505 
10.096286 10.107666 
10. 090tH.'T Lo, | 0770 
10.09570810.107868 
10.095509 1O.10797O 



10.095250 
10.094992 
10.094733 
10.004474 
10.094210 



10,198071 
10.108173 
10,108274 
10.108370 
10.108477 



10.093957 
10.093698 
10.003440 
10.093181 
10.092923 
10.092601 
10.092106 
10.092148 
10.091889 
10.091031 



10.108579 
10.108681 
10,108783] 
10,108885! 
10.108987 
10.109089 
10.109191 
10.109293 
10 109395 
10.109497 



Tang. 



Co-sec, 



10. 200909 
10.205850 



10.205692 
10.205533 
10.205374 
10.205216 
10.2050.V8 

10.204899 

10.204741 
10.204583 
10.204425 
10. 20 1207 



1 0.204 1 0*J 

10.203951 

10.20371M 

10.203630 

10. 203179 

10.20332; 

10.203164 

19.203007 

10.202850 

10.202093 



0.2025*6 
10.202379 
10.202223 
to. 202006 
ID. 201909 
10.201751 
10.201597 
10.201440 
10.201284 
10.201128 



Secant. 
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39 Degrees, 




1 
2 

a 

4 

5 
6 

r 

8 
9 
10 



79**72 
9.799028 
9.799184 
9.799339 
9.799495 
I.19BKI 
0.700800 
9.799962 
9.8(H)! 17 
9.800272 

9.80012; 



li 

12 
13 
14 
15 
16 
17 
is 

19 
20 



80u;>*2 
9.600737 
9.800892 
9 .80 1 017 

801201 
9.801356 
0.801511 
9. 80|(i<i5 
0.801810 
19.801973 



31 
3? 

33 
34 
II 
30 
37 

3d 

39 
to 



41 
42 
43 
44 
45 
Hi 
47 
48 
49 



II 

52 
53 
54 

55 
50 

58 
59 
60 



Sine. Diff. Co-tine, 



9.802128 

9.802436 
9.802589 
9,802743 
9.K02K97 
9.803050 
9.803201 

9.8oa;,n 



9.803001 
9.S03817 
9*803070 
9.804123 
9.804270 
9.804128 
0.804581 
0.804734 
9.804886 
9.S0503 > 



9.805191 

9.805343 

0.80549: 

0,805617 

9.805790 

9.80595 

,0,800103 

9.80025 

9.800100 

9.00055' 



0.800709 
0.800800 
0.80701 
9.807103 
9.8073 
0.80740 
9.8070! 
9.807700 
9.80791 
9,808007 



k 1 Co- aim* 



260 
200 
200 
259 
259 
250 
259 
259 
250 
258 

358 
258 
258 
258 
258 
258 
257 
257 
257 
257 
257 
257 
250 
250 
250 
250 
250 
256 
250 
255 
255 
255 
255 
255 
255 
25 I 
254 
254 
251 
264 

254 
251 
253 
253 
253 
253 
253 
253 
253 
252 

881 

2.2 
252 
252 
2 ,2 
252 
251 
251 
251 
251 



9.890503 
890400 

891)29* 
9.800195 
9.890093 
9. 8 89990 
889688 
9.889785 
9,889082 
9.889579 
9.889177 



O. I Tang. | Diff* 



",9.908098 
"J 9.908886 
"J 9.900144 
|l! 0,909402 
171 9.009000' 



9.880374 
0,889271 
9.889108 
9.889004 
9.888001 
9.888858 
0.888755 
9.888051 
9.8885 18 
LLhS8lU 

9.880141 
9.888237 
9.888134 
9.888030 
9.997999 

9,887822 
9,887718 
0.887014 
9,887510 
9.887400 

9.887302 
9.887198 
9.887093 
0.880080 
9,880885 
9.880780 
0.880070 
9.880571 
9,830400 
9.830302 



9.880257 
9,880152 
9.880017 
0.8*5042 
9.885837 
9.885732 
9,885027 
0.885522 
9 .860416 
9.8 85311 

9.865205 
9.885100 
D, 884904 
9.884889 
9.884783 
9.884677 
9.884572 
9.884460 
9,881300 
0.88425 4 



Sine. 




'9.912498 
"?9.012756 
fifb.013014 
"*|9. 013271 
ll *\9. 913529 
}"|0T913787 
"*0. 914044 

"; 9,014302 

{'j! 0.911560 
"JO .014817 
l: 9.915075 
l7;> 9.9lo»2 



173 
173 
173 
174 
171 
171 
171 
174 
174 
174 
174 
17 1 
174 

175 
175 
175 
175 
17 



9.915.100 
9,915847 
9.91610 4 

9. 01O3O2 1 *S 



430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

430 
13(1 
430 

430 

uo 

430 
430 
430 

430 
429 

429 

420 

429 
429 
420 
429 
420 
429 
429 
420 



10.001631 
0,091372 
10.001114 
10.000856 
10.090598 
10.0903 10 
10.099082 
10.080823 
10.089505 
10. (.189307 
10.080040 



9.010019 
9.910877 
9.917131 
9.917301 
9.917048 
9.917905 
9.9181G3 
9.918420 
0.018077 



Co- tang. 



10.088791 
10.088533 
10,088276 
19,468613 
10.087760 
10.087502 
10.087211 
10.080986 
10.080720 
10. 08i>471 



Sec unt. Co* tec, 



10.109407 10 
10.109000 10 
10.109702:10 
10.109805 10 
0.109007 10. 
10.11 00 10 10 
10.110112 10 
I0.110215ll0 
I0.11031t»|l0 
10. 11 0421 10 
10.110523 10 



10.11002610. 
10.110729 10. 
10,11083210. 
10.11093010. 
10.11103910. 

id. 1111 12 10. 

10.11124510. 
10.11134910. 
10.111452 10. 
10.11155610. 



10,086213 
10.085050 
10.085098 
10.085440 
10.085183 
10.084925 
10.081008 
10.084410 
10.084153 
10.083890 



9.918934 
9.919191 
9.919448 
9.919705 
9.019902 
J 1*9. 9202 10 
{™U.02OI7G 
9.920733 
I.' 9.02.>99O 
l73 0. 921247 



176 

170 

170l 
176 
176 
170 

176 
170 
170 
170 



9.921503 
9.921700 
9.922017 
9.922274 
9.922530 
9.922787 
9.923044 
9.923300 
9.923557 
9.923813 



129 
429 
429 
429 
120 
429 
429 
420 
420 
429 
428 
423 
428 
128 
428 
428 
428 
428 
428 
428 
42H 
428 
428 
428 
428 
42S 
428 
428 
428 



19.0910S8 

10.083381 
10.083123 
10.082860 
10.082009 
10.082352 
10.082095 
10.081837 
10.081580 
10.081323 



Co- bin g. 



2IH128 
200972 
200810 
20000 L 
200505 
200349 
200101 
20003b 
199683 
199728 
190573 
T991I8 
199263 
199108 
,198953 
,198799 
198011 
.198489 
108335 

198181 

198027 



111059,10. 
11176310, 
11 1800 10. 
111070 10. 
112074 10. 
11217810. 
11228^ 10. 
112380 10. 
11249010. 
112591 10. 



197872 
107718 
197504 
197411 
197257 
197103 
190950 
190700 
!0f.OI3 



00 
50 
58 
57 

55 

54 

53 

52 

51 

50 

49~ 

48 

47 

46 

45 

44 

43 

42 

41 

40 



190489 30 



10.081000 
10.080809 
10.080552 
10.080295 
10.080038 
10.079781 
10.079524 
10.079207 
10.079010 
10.078753 



10.113743 10. 
10.11384810. 
10,113053 10. 
10,11405810. 
10.11410310. 

10, 
10. 

to, 

10. 



10.078407 
10.078210 
10.077983 
10.077726 
10.077470 
10.077213 
10,076056 
10,076700 
10.070443 
10.070187 



112098 10. 
112*02 10. 
11 2907 10. 
113011 10. 
113115110. 
113220 19. 
113324 10. 
11 312910. 
113534 10. 
11303810. 



190330 
190183 
196030 
195877 
195724 
195572 
195419 
195260 
105114 
194901 



10.114208 
10.114373 
10.114478 
10.114584 
10.U4689tlO 



I 

I0.114795;i0. 
10.114900110. 
10.11500610. 



10.115111 
10.115217 
10.11532310. 
10, 115428*10 
10.11553410 
10.115640 10 
10, 115746 10 



10 1809 
194057 
194505 
194353 
194201 
194049 
103807 
1037 10 
103594 
193443 

193201 
193 MO 
102989 
102837 
192680 
102535 
102385 
192234 
192083 
191033 



Co- sec. 1 Secant, 



50 Degrees. 



132 TABLE XIX. 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 





Sine 





y7wJ3i:> 


1 


9.789504 


2 


9.7*9005 


S 


9.780827 


4 


9.780088 


8 


9.790149 


6 


9.790310 


7 


9.790471 


H 


9 . t 90032 


n 
V 


* i 7 < 1 1 1 T -i i i 


1 If ; 


J . i IPU'.M 1 


11 


9.791116 


13 


9.791275 


n 


9.791 136 


14 


9.791590 


15 


9.701757 


10 


9*791917 


17 


9.79'2077 


ad 




19 


9 7'i'ivn 


20 


V • 1 i»*0»l J 


21 


9.792710 


23 


9.792S70 


23 


9.793035 


24 


9.793195 


25 


9.793354 


26 


9.793514 


27 


9.793673 


28 


9 , ? 93S,ti 


£it 


7 BOD I 


'til 




31 


9.794308 


32 


9*794407 


33 


9.79*1026 


31 


0.794784 


35 


9.794943 


3G 


9.795101 


37 


9.795259 


38 


9.795417 


'JO 


.j . * j-i •> * • » 


in 


V .7U.J7SS 


41 


0.795891 


42 


0.796049 


43 


9. 7 96200 


44 


9.790:104 


45 


9.796521 


40 


9.796670 


4T 


9,790836 


48 


9.790993 


49 


9.797150 


50 


9.797307 


51 


9.797404 


53 


9.797021 


53 


9.797777 


64 


9.797034 


55 


9.798091 


56 


0,798247 


57 


9.798403 


58 


9.708500 


59 


9,708710 


50 


9.708872 



38 Degrees, 



Co-sine. 



Diff. 



209 
209 
209 
209 
269 
269 
208 
268 
268 
204 

268 
208 
207 
307 
207 
207 
207 
207 
2GG 
266 
200 
266 
200 
20G 
205 
265 
205 
205 
265 
265 
264 
364 
264 
264 
264 
264 
261 
203 
203 
263 

203 
203 
263 
263 
202 
202 
202 
202 
202 
202 

201 
261 
201 
201 
261 
201 
261 
{260 
,260 
260 



9.89053*2 
9.806433 
9.890335 
9.890336 
9.800137 
0, 89603* 
9.895939 
9.895840 
9.895741 

si.s9.~jon 

9.895542 



Co-sin*'. 



9.895443 
0.805343 
9.895244 
9. 895 115 
9.895045 
9.894045 
9.894846 
9.804746 
9.804046 
9.894540 

P. 90*440 
9.804346 
9.694216 
9.894140 
9.894046 
9.80394G 
!>.893S 10 
9.893745 
1.80MMS 
9,8935 11 



9.893144 
0.893313 
9.803243 
0*893112 
9.893041 
9.802040 
0.892839 
9.802739 
9.802638 
0.892536 



9,892435 
0.892334 
0.892233 
9.892132 
0.802030 
0.891920 
0.891827 
0.891726 
0.891021 
9.801523 

iTbOMll 
9.801319 
9.801217 
9.891115 
0.891013 
9.800011 
9.800800 
9.890707 
0.800605 
0.80050 3 
Sine. 



D. Tang. 



164 
105 
105 
105 
105 
105 
165 
105 
105 
165 



165 
100, 
100 
100 
100 
LOO 
166 
166 
100 
160 



Diff. 



U. 8928 10 
9.893070 
9.893331 
0.893501 
9.893851 
9.B941U 
9.894371 
0.894032 
9,891-92 
9.605152 
9.895U2 



106 
107 



9.805672 
9.805932 
9.896192 
9.896452 
0,696712 
0.896971 
9.897231 
0,897401 
0.897751 
0.808010 

0.896270 
9. sos 130 



!£tt.898789 
L 9.8999 19 
{pi 9.899308 
i "119.899508 
f^ t 9.899827 
J l 9.9000SO 
I*' 9.000346 
10 ' 9.000005 

JJjfc. 900804 
™ 9.001124 
9.901383 
f!^0. 901012 
J™ 9.901001 
!^J0.902100 J 
{^0.902419' 

iS ' 902679 ! 

fr^O. 002938 
10 '9.003197 
!^9.O03455 
{^,9.903714 
™ 9.003973 
J2 9.004232 
fJ^iO. 004401 
J2 9.004750 
{"^9.005008 
^9,005267 
a " 9.005526! 



160 
169 
170 
ITB" 
170 
170 
170 
170 
170 
170 
170 



, 0,90578 4 
0.900043 
,0.000302 
9.900500 
9.900810 
9.907077 
9-007336 
9.907591 
9.007852 
9.008111 
0. 008300 
Co- tang. 



434 
434 

134 
434 
131 
434 
434 
433 
433 

433 
433 
433 

133 
433 
433 
433 
433 
433 
433 

i3:i 

433 
433 
433 
432 
432 
432 
433 
433 
432 
432 
432 
432 
432 
433 
132 
432 
132 
132 
432 
432 
431 
431 
131 
131 
131 
131 
13 1 
431 
431 
431 
431 
431 
131 
431 
431 
431 
431 
431 
431 



Co -tang 
10.107190 

10. 100930 
10 1001*09 
10.106409 
10.106249 
10.105889 
10.105620 
10.105368 
10.105108 
10.104848 
10.104588 



10.101328 
10.104008 
10.103808 
10.103548 
10.103288 
10.103029 
10.102709 
10.102509 
10.102249 
10.101900 



Secant. Co*«c 



10.101730 
10.101470 
10.101211 
10.100051 
10.100083 
10.100433 
10,100171 
10.090014 
10.000554 
10.009395 

ioToooilo 

10.008876 
10.008617 
10.098358 
10.098099 
10.007840 
10.007581 
10.007321 
10.007002 
10.0 00803 
lo70O6545 
10.096286 
10.096027 
10.095708 
10.095509 
10.095250 
10.091902 
10.004733 
10.094474 
10.004216 




Tung. 



0.103468 
0,103567 
0.103665 
0.1037*4 
0.103HG3 
0.103062 
0. 1040451 
0.104160 
0.104259 


0.104158 



10, 
10. 

u>, 

10, 
10 

lo 
19, 
10 
10. 

104359 10. 

10, 



104557 
104G57 
10475G 
104855 
104955 
IO5055 
105154 
105254 
105354 
105454 



10555 1 
105654 
105754 



mm 

210406 
210335 
210173 
210012 
200851 
209000 
200520 
2oysr» 
209207 
2000 10 



,20**85 
.20S725 

208564 
.208401 
.208243 

2Oh083 
,207923 
,2117703 

207603 

207413 



105854 10 
1 05964 
106054 
106154 
100255 
106355 
0. 106456|10 

I06.vs7> 

106757 
100858 
106050 
107060 
107101 
107201 
107302 
107461 



197505 
107000 
107767 
107*0* 
107070 
108071 
106173 
108274 
106376 
108477 



0.108579 
0,10808] 
0.108783 
0.108*85 
0,1os9*7 
0. 109089 
0.109101 
0.100293 
100395 
0.100107 
Cq-s«*c. 



2072*4 
207124 

206005 
206805 
2M6646 
2064 80 
206327 
206108 
206000 
. 205850 

-2ti5 092 
.205533 
.20., 3 74 
205210 
. 205058 
204800 
204741 
204 5. sj 
201125 
204267| 

3104100 
203051 
203704 
203636 
203470 
203321 
203 104 
203007 
202850 
202693 



19 ^ 02536 
10.202370 
10. 202223 
10.202006 
10.201000 
10.201753 
10.201507 
10.201440 
10.201284 
10.201128 



Secant. 



1 (- 



3V 

Jh 

V 

M 

35 

31 

31 

33 

91 

% 

>*<| 

2> 
27 
i'u 
31 
34 
23 
23 
21 
30 

U>~ 

l> 

IT 

lo 

15 

14 

13 

U 

M 

|f 

9 
8 

f 

f 
4 
3 
1 
1 
• 



51 Degree*. 
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LOGARITHMIC SINES, TANGENTS, AND SECANTS. 
39 Decrees . 




I 

2 

a 

4 

5 

o 
I 

H 
9 
10 



I Sine* 

[9. 798872 
9.799028 
9,799184 
■.►.7' "'. i 339 
0.799495 
9.799051 
9.799*00 
9.799902 
9.800117 
9.890272 
9.800427 



II 

12 
IS 
14 
15 
10 
17 
18 
19 
20 



21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



9.800582 

9*600737 
9.800602 
9.601047 
9.801201 

9.801350 

9.801511 
9. 801 605 
9.801819 
9. 601973 

CiBiii 

9,802282 
9,802130 
9.8025*9 
9,802743 
'O.Ho-is'i: 
,!9.8o:t05o 
9. 80 3204 
9.803357 
9.803511 



biff. 



Co-sin*. 



31 

M 
33 

M 

35 
30 
27 
39 
19 
40 



41 

n 

43 
14 

45 
40 
47 
48 
49 
50 



9.893001 
9.903817 
9.803970 
9.804123 
9.804270 
9.804128 
0.804561 
9.804734 
9.804886 
9.805030 



51 
52 
53 
54 
55 
50 
57 
58 
59 
60 



9,805191 

9.805:1 n 
9.805495 
0.80.501 
9.805799 
9,805951 
9.800103 
9. 8002 M 
9.805100 
9.800557 
97806709 
9.800800 
9.80701 J 
9.8071U3 
9.807314 
9. 807 105 
9.807015 
9.807700 
9.807917 
9. 808007 



200 
260 
200 
259 
259 
259 
259 
259 
259 
25S 

258 
258 
258 
258 
258 
258 
257 
257 
257 
257 

257 
257 
250 
250 
25(J 
256 
250 
250 
256 
255 

255 
255 
255 
255 
255 
254 
254 
234 
254 
254 

254 
251 
253 
253 
253 
253 
233 
253 
253 
252 
252 
252 
252 
252 
252 
232 
251 
251 
251 



9.890303 
9.890400 
9.890298 
9.890195 
9.890093 
9.889990 
9, 889888 
9,889785 
9.SS90S2 
9.889579 
9.889477 



9.8t*9374 
9.889271 
9.889108 
889004 
9,8*8901 
88835 B 
888755 

S88051 
9.8885 18 
9.888444 



9.888341 
0.S88t»T 
9.888134 
9.888030 
887926 
687822 
9.887718 
9.867014 
9.B875I0 
9. 887400 



9.887302 

9.887198 

9.887093 

9.880989 

9,880883 

9.886780 

9.680070 

9.88057 

9.880166 

9.880362 



9.880257 

9.88015: 

9.880047 

9.885942 

9.885S37 

9.885732 

9.88502' 

9.885522 

9.86541*3 

9.68531 

9.885205 
9.885100 
9.8M9IM 
9.684889 
9.884783 
9.684077 
9.664572 
9.884400 
9.884300 
9 S812.ll 

Ship. 



Tanff. | Diff. 



9.90H309 
JJr 9.908028 
\L\ 9.9088H6 
9.9091 14 



9.909402 
9.900000 
9.909918 



171 
171 

171 
172 



171 
171 
171 

\ 7 \ 9.910177 



9.910435 
9.910693 
9910951 



9.911209 
,9.911 107 



JIS.911724 
|I*9.9119*2 
„J9. 912240 
J";9. 912498 
J I* 9.912756 

fljo^iftou 1 

"J 9.913271 
"*9. 913529 



9.913787 
9. 91 4044 
9.914302 
,9.914560 
9.914817 
y, 915075 
9.915332 
9.915590 
9.915847 
9.910101 



9.916302 
9.910019 
9.910877 
9.917134 
9.917391 



173 
ITI 
173 
173 
173 
173 
173 
173 
173 
173 
174 
174 
174 
174 
174, 
174 
174 
174 
174 
171 

175 
175 
175 
175 
17 
175 
175 
175 
175 

m 

J ^[9. 92 1503 
f 199.921 700 
!™,9.922l)17 
1 "'9.92*227 4 



430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
429 

429 
429 
429 
429 
429 
429 
429 
129 
429 
429 
129 
429 
429 
120 
429 
429 



Co-ung. 



10.091031 
10.091372 
10.091114 

10.090850 
10.090598 
10.090310 
10.090082 
10.089823 
1 0. 089565 
10.089307 
10.089049 



10. I 09 497 

0.109000 

10. 109792*10. 200816 
10.109605 10.200661 
10.109907 10.200505 
10.110010 10.200349 
10. U0U2 10, 200194 
0.U02I5 1O.200U38 
10.110318 10.199683 
10.110121 10.199728 
10.110523110.199573 



10.068791 
10.086533 
10.068276 

10. 08801 S 

10.087760 
10.087502 
10.087244 
10.080980 
10.080729 
|i».o.8r»47 



9.917048 
9.917905 Jr( 
9. 9 161 03 43BU 



10.080213 
10.085950 
10.085098 
10.065440 
10.085183 
10.084925 
10.084008 
10.084410 
10.084153 
10,083890 



Secant. 




10,11062010.199418 
10.110729 10.199203 
10.110832 10.199108 
10, 110936 1 0.198953 
10.11103910.198799 
10. 111142 10. 198044 
10.111245 10.196489 
10.11134910.198335 
10.111452 10.198181 
1 0.1 11556 10. 198027 



10.11105910.197672 
10.11170310.197718 
10.11186610.197504 
10.111070 10.197411 
10.112074 10.197257 
10.11217810.197103 
10. 1122821 0. 196950 
10.11238610.100790 
10.11249010.190043 
10.112594 10.190489 



9.916420 
9,918677 



9.918934 
9.919191 
9.919148 
9.919705 
9.919902 
9.920219 
9.920470 
9.920733 
9.920990 
9.921217 



176 
170 
170 
176 

no; 

170 



9.922530 
9.922787 
9,923044 
9.923300 
9.923557 
9.923813 



429 
429 

429 
428 

428 
428 
428 
428 
426 
428 
428 
428 
426 
426 
428 
428 
428 
428 
12S 
428 
428 
428 



10.083038 
10.063381 
10.083123 
10.082800 
10.082G09 
10.082352 
10.082095 
10.081837 
10.081560 
10.061323 



1 Co-tung, 



10.11209810.196336 
10.112802 10.190183 
10.112907 10.196030 
10.113011 10.195677 
10.11311510.195721 
10. 113220! 10. 195572 
10. 1133*24110. 195419 
10. 11342010,195201] 
10.113534 10.105114 
10.113038 10.194961 



10.06106U 
10.080809 
10.080552 
10.080295 
10,060038 
10,079781 
0.079524 
10,079207 
1 .079010 
10.078753 



■ees. 



10.078497 
10.078240 
10.077983 
10.077720 
10.077470 
10.077213 
10.070956 
10.076700 
10.076443 
10^076187 



00 
59 
56 
57 
5G 
55 
54 
53 
52 
51 
50_ 

49~ 

48 

47 

46 

45 

44 

43 

42 

41 

40 



39 

38 

37 
30 
35 
34 
33 
32 
ft] 
30 



10.113743 10.194809 
10.11364810.194057 
10. 1 1 3053 jl 0.194505 
10.11405810,194353 
10.114103 10.194201 



10.114206 
10.114373 
10.114478 
10.114584 



10.194049 
10.19:1897 
10.193746 
10.193594 



10.11406910.193443 



10. 114795H0. 193291 



10.11 1900 
10.115000 
10.115111 
10.115217 



10.1931 10 
10.192089 
10.192837 
10,192080 



10. 1 1532310. 192535 
10, U5428|l0. 192385 
10.115534 10.192234 
10.115640 10.192063 
K M15746 | lO. 10103 3 
Co-aer. 1 Secant. 



29 
28 
27 
20 
25 
21 
23 
22 
21 
20 

19 

18 
17 
10 
15 
14 
LJ 
12 
11 
10 

~~9~ 
8 
7 
6 
5 
4 
3 
2 
1 


M 



134 TABLE XrX. 

LOGARITHMIC SINES, TANGENTS* AND SECANTS. 

40 Depw, 



10 

Tf 

12 
11 

u 

15 
16 
17 
IB 
19 
20 

ai 

22 
23 
94 

2.i 

26 
27 

m 

30 



Sine. Uilf. Co-sine. | D. T«H|f. f Dtff 



9. 80*21 8 

9.808368 
o.so* 5t9 
9. HO 8669 
9.*08*I9 
9-808909 - 

I.OOfHO 21 

9.809260 



251 
251 
250 



u 9.8imti9 



:t( 
32 
33 
34 
83 
36 
37 
38 
3!) 
40 



41 
42 
43 
41 

45 
46 
47 
48 
49 
r,o 



51 

m 

53 
54 
55 
50 
57 
58 
59 
GO 



9.8O9509 

9.809718 
9.so9sns 
9. 810017 
9.810107 
o.moiuo 

9.810 105 
9.810014 
0.810703 
9.810912 
9.611001 

9.811210 
9.811358 
9.311507 
9. 811 055 
9.811804 
9.811952 
9.812100 
9.812248 
9. Ml 2390 
9,812.511 



9.812092 
9, 812840 
9.812988 
9.813135 
9.813283 
9,813430 
9. a 13578 
9.813725 
9.813872 
0,814019 



9.M4I06 
9.8J4313 
9.814160 
9.814097 
9.814753 
9.814900 
9.815046 
9.815193 
9.815339 
815485 



9.815632 
9.815778 
9.815924 
9.816069 
9.816215 
816361 
9.816507 

816798 
9.816943 



M Co-sine. 



250 
250 
249 
219 
249 
249 
249 
249 
248 
248 
248 
248 
21* 

248 
248 
24T 
247 
247 
247 
217 
247 
217 
248 

216 
246 
2if» 
216 
246 
216 
245 
245 
245 
245 
21, 
245 
245 
244 
244 
214 
244 
211 
244 
244 

243 
243 
243 
213 
243 
243 
243 
242 
242 
242 



9.8M25 J 
9.884146 
9,884042 

^moN 

9.KS3.H29 
9.8*37*3 
9.883017 
9.883510 
9. 88310 1 
9.883297 
9.883191 



9.923813 
I!* 9.924970 



9.879855 
9.879746 
9.879637 
9.8795*9 
.879420 
9.879311 
9.879202 
9.879093 
9.878984 
9.878875 



9.878766 
9.878656 
9.87B547 
9.878438 
9.87*3*8 
9.878219 
9.878109 

9.877890 
9 .87778 
Sine 



177 
177 



9.924327 
9.9*4383 

9.921*10 

9.925096 
9.925152 
9.925609 
9.9*5865 
9.926122 
9.926378 



9.8H30H4 
9.882977 

9.88*871 
9.882761 
9.882057 
9.882550 
BS1KI 
9.88*336 
9.8*2229 
0.882121 

9.882011! 
9.881907 
9.881799 
9.881692 
9.881584 
9.881477 
9.881369 
881261 
9.881151 

-j.smoio 

9.8H093"s 
9.880*30 

9.880722! 
9.8806131 

9.880505 
9.880397 
9.880289 
9.880180 
9.889072 
9.879963 



177 
177 
177 
177 
177 
178 

176, 
178 
178 
178 
178 
17* 
17* 
178 
179 
179 



9.926034 
9.9*0*00 
9.927147 
9.927403 
9.927059 
9.927915 
9,928171 
9.9284*7 
9.928683 
9.928940 



428 
12S 
12S 
427 
1*7 
427 
427 
427 
427 
427 

427 
1*7 
427 
427 
427 
427 
427 
427 
427 
427 

427 
427 
42T 
427 
437 
127 
427 
426 
426 
426 
426 
426 
426 
4*6 
126 
426 
420 
426 
1*6 
426 

426 
126 
426 
426 
120 
426 
426 
426 
426 
426 

426 
426 
126 
125 
425 
425 

m 

425 
425 
425 



Co-Ung 

lo rni&i 

10.075930 
10.075673 
10,075417 
t 0.075 10^ 
10.074904 
10.074648 
IO.OH39I 
10.074135 
10,073878 
10.073623 

10.973169 
10.073110 
10.01*833 
10.072597 
0.072341 
10,072085 
19.071829 
10.071573 
10.071317 
10.071060 



10.070804 10 
10.070548 19 



Secant. to-s«c I U 



19.11574© 
19,115852 
19.1159.78 
10,116464 
10.116171 
10.1 16277 
10.116383 
10. 110400 
10. 1165 96 
10.116703 
10. 11 OHO*) 



IU. 19(953 
19.191782 
10.191632 
10. 191481 

lo.iun 

10.191181 
10.191031 
n>. 190*-| 55 

IO.1U0731I 5t I 
10. l!J05*| 51 
10.190431' 50 



I lOftlO Ml 



luoat 

1171 29 
117230 
117313 

117450 
117337 
11 7064 
117771 
117870 10. 



to. 

10. 
19. 
10. 
10. 
10. 
0, 



190**2 4» 
190132 
1 S'*9*3 
1 89833 
l.S*Hiv| 
1MJ535 
1^9386 
18V237 

lK>088 41 

188939 40 



1 179tfl 16 



4 9 DogTte*. 



10.070292 
10.070036 
10.069780 
10.069525 
10.069169 
10.069013 
10.068757 
10.068501 

10^00*245 
10.067990 
10*067734 
10.007478 
10.06722* 
10.0664)67 
10.066711 
10.066455 

HI. 006209 

10.065941 

10.065689 
10.065433 
10.065177 
10.064922 
10.06 1607 
10.064411 
10.064156 
10.063900 
10.063645 
10.063390 

10.063 134 
10.062879 
10.062624 
10.06*368 
10.062113 
10.061858 
10.061602 
10.061347 10 
10.001092 10 
10.06083710 



118093 
UH201 
11K308 
118416 
1185*3 
118631 
118739 
118847 
I I *9.i I 

liooSI 

119170 
I 19*78 
119387 

t 10 195 

119603 
I I )7 I I 
119820 
I 19928 
1*0037 
120145 



129363 
.12047 
.120580 
. 1206S9 
.120798 
.120907 
.121016 
.121125 



121234 
121344 
121 153 
121562 
121672 
1*1781 
121891 
1 ay 001 
122110 
1*22*0 



36 
35 



1 887 90 3D 
. 188642 
.188493 3 

186345, 

1 881 9C! 

1884148 34 

187900 33 

187752 

1 87 GO 4 31 

187456 30 

1 87 303 39 
187160, 23 
187012 27 
186865 26 
186717 2i 
186570 24 
1864221 33 
1803170 N 
1861281 31 
I 859*1 *tl 



is^.lj ID 



10. 

10.13025410.1s ; 1 
10, 
10. 
10, 
10, 
10. 
10. 
10 
10. 



185440| 17 
1*>3'U 10 
1852171 
1 85100 1 
is 495 4 
184807 



184661 



Is 15 I 5 



Tunp. 



Co- sec. 



10.184368 
10. 184222 
10,184076 

0.183931 
10.183785 
10.183639 
10.183493* 
10.183348 
10, 1831602 
10.183007 ) 

S>ennt. I 



9 
8 
7 


s 

4 
3 
1 

1 




136 TABLE XIX, 

LOGARITHMIC SINES, TANGKNTS, AND SECANTS. 



a 
I 
2 
* 
i 
5 
6 
7 
8 

10 



II 

12 
IS 
1 I 

15 
K> 
17 9 
IS 
10 
20 



Sine, i Diif. Lo-sim>. , D. 



9.825511 
9. 825 051 
0.825791 
9.825931 
9.820o7l 
9,62021 1 
9.820351 
9.826491 
9.826631 
» .896770 
9. H20DI0 



a:* i 

233 
233 
233 

in 

2i3 
232 



21 
22 
23 
24 
25 
26 
27 
28 
29 

M 



31 
S3 
33 
34 
35 
30 
37 
38 
39 

jo_ 

41 
42 
13 
N 
45 
46 
47 
48 
49 
50 

~sT 

52 
53 
54 
55 
50 
57 
58 
59 
00 



827040 
8271*9 
827328 
827467 

827745 
827884 
82*023 
828102 
828301 



H2S139 
828578 
8287 10 
828855 

8>sm 

829131 

020-209 
8211107 
829545 

8»h;sj 



829S21 
820959 
830097 
839231 
830372 

BWii i 

830040 
830781 
830921 
831058 

831195 
S3 I 332 
S31 109 
831600 
831742 
831879 
.832015 
.832152 
.832288 
.832425 

832561 
.832097 
,832833 
.832969 
.833105 
,83321 

S3 337 7 
,833512 
,83301* 
.833783 



Co- sine. 



9,871073 
9.879900 
9.879840 
9,870732 

9.N7O0I 8 

9.879501 
9.879390 
9.879270 
9.879101 
9,879047 
'-9. 809933 
232 
232 
232 
232 
232 
232 
232 
231 
231 
231 
231 
231 
231 
231 
239 
230 
230 
2 J J 
230 
239 
239 



9,869818 
9.869701 
9.809589 
9.869474 
9.809300 
9.809245 
9.809139 
9.809915 
9.808900 
9,80*7 8.; 



229 
229 
229 
229 
229 
229 
229 
229 
228 
228 
228 
228 
228 
228 
228 
228 
227 
227 
227 
227 
227 
227 
227 
220 
220 
220 
226 
226 
220 



9.8081170 
9*868555 
9.868440 
9.808321, 
9.808209I 
9.808093 
9.867978 
9.807862 
9.867747 
9.867631 

9.867515 
9.867309 
9.867283 
9.867167 
9.807051 
9.80093;* 
9.866819 
9.866703 
9.806580 
9.866470 



9.8003 53 
9,800237 
9.800120 
9.806004 
9.805887 
9.805770 
9.865053 
9.865536 
9.805419 
9.805302 

9^865185 
9.805008 
9.8O4950 
9.864833 
9.864716 
1.864598 
9, SOI 1st 
9.864363 
9.864245 
9 SOU 27 

Sum 



'fang* 
9.9o4437 
9.954691 
9.954945 

|,0HM9 
9 .9554 W 
9.955707 
9.955961 
9.950215 
9.956409 
9.950723 
9*9 50977 
9~9572.U 
9.1*57485 
9.957739 
9.957993 
111 0.958246 
9.958500 
9.958754 
9.959008 
9.959202 
9.959516 



190 
199 
190 
190 
190 
190 
190 
190 
190 
191 

191 
191 
191 
191 



191 
191 
191 
192 
192 
192 
192 
192 
192 

192 
192 
193 
193 
103 
193 
193 

m 

193 
193 
193 
194 
194 
194 
194 

191 
194 
191 
194 
195 
195 
195 
195 
195 
195 

195 
195 
195 
195 
190 
196 
196 
190 
190 
190 



9.959709 
9.960023 
9,900277 
1. 960531 
>,9007S i 
9.901038 
9.90121 
9.961545 
9.961799 
9.902052 



9.902300 
9.962560 
9.962813 
9.9030C7 
9.963320 
9.963574 
9,903827 
9.964081 
9.964335 
9.961588 



9.904842 
9.965095 
9.901319 
9.965602 
9.965855 
9.966109 
9.960362 
9.966616 
9.966869 
9.967123 



Dili". 



9.907370 
9.967029 
9.967883 
9.968136 
9.968389 
9*968013 
9. 90*8! tO 
9.969149 
9.969403 
9.909056 
Co-tan^. 



423 
423 
123 
423 
423 
423 
423 
423 
4 23 
423 

423 
423 
423 
423 
423 
423 
423 
423 
123 
423 
423 
423 
423 
423 
423 
423 
123 
423 
423 
423 

423 

123 
423 
423 
423 
423 
423 
423 
423 
423 

422 
422 
423 
422 
422 
422 
422 
422 
122 
422 
122 
122 
422 
422 
422 
422 
422 
122 
422 
422 



Co-Ung* 



10.045563 
10.9153011 
10.945055 
10.0J4800 
10.041510 
10,041293 
19.011039 
10,043785 
1U. 043531 
10.043277 
t0.nuo2J 



Secant. C 

ioT1^^27iTr 

10.12<M»40 10, 
I0.J29154 10. 
10. 12926ft Itf. 
10.12*13*2 10. 
I0.l29490ll0. 
19. 129640m. 
10.129724 19. 
0.12U820 10, 



10. I2UO&S 
IU.130O4I7 



10 

10.042515 
10.042261 
I .9 1200 7 
10.041754 
10.041500 
10.041246 
10*019992 
10.040738 
HMHOIsl 



10.040231 
10.039977. 
10.039723 
10.039469 
0.039210 
10.038902 
10.038709 
10.038155 
10. n3S20l 
10.03791V 



47 Degrees. 



,942709 10 
10 
10 
10 
10 
10 
10 

10 
10 

10 



489 00 



173929, 56 
173*780! 5* 



130182 
13U2O0 
130411 
1 30 ,20 
130ft 



10. 17323U 
10.173090 



130870 10. 
1309H5 10. 
131109 10. 
131215 10, 



1 311430 
131445 
131500 
131G7G 
131701 
1319071 
132022 
1321.48 
132253 
132309 



10.037094 
10*037440 
10.037187 
10,036933 
10.036680,10 



10.036426 10 
10.036173*10 



10,035919 
10.035665 
10.035412 



10.035158 
10.934905 

10.031051 

10.034398 
10.034145 
10.033891 
10.033638 
10.033384 
10.033131 
10,032877 

nTt)3202i 
10.032371 
10.032117 
10.031864 
10.031611 
10.031357 
10.031104 
10.030851 
10. 030597 
10.03034 4 



132185 
132001 
132717 
132833 
132919 
133065 
133181 
133297 
133414 
1 33530 



133647 
133763 
133880 
133996 
131113 
134230 
134347 
134464 
134581 
134698 



134815 
134932 
135050 
135167 
13528 1 
135402 
135519 
135037 
135755 
135873 



Co -sec. 



172951 
I728II 
172 
1? 



1.21 

171977] 
171838 
171099 



171561 

i : 1 12: 

1712M 
171145 
171007 
I 70S09 
170731 
170593 
17015S 
170317 



10.17017a 
10. 17004 J 
10.100901 
10.169766 
10.169628 
10*160491 
JO. 169354 
10.160216 
10,100079 
10. J 68942 



10.168805 
0.168668 
10*168531 
10.108304 
10.168258 
0.168121 
10,167985 
10, 107848 
10.167712 
10.167575 



10*167439 
10.167303 
10.107167 
10.167031 
10.1GO895 
10.106759 
0.1GT»G23 
0.1GG4&8 
10.166352 
LO, t062J_7 
Secant 



7 



TABLE XIX. 137 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 
43 Decrees* 



Sin*. 1 Diff. 



83 J J 83[ 
83*919, 
6340541 
834189! 
8343J5 

834595 25 
834730 
8348651 
834999 
835134! 



226 
225 
225 
225 
225 



835269 
835403 
StNM 
835672 
835807, 
835941] 
8309751 

836343 
8.W177 



836611 

8367451 
8368781 
8370121 
8371461 
837279 
837412; 
837516 
837679 
837812 



837915 
838078 
838211 
838344 
838177 
838610 
838712 
83887; 
839007 
839140 



41 
42 
43 
44 

45 
46 
47 

48 

40 y 

50 9 



.839272 

839530 
,839668 

839932 
840001 
840196 
840328 
840459 



840591 
,840722 
840854 
,840985 
.841116 
.841247 
,841378 
,841509 
841640 
841771 



[ 225 
225 
225 
221 

224 
224 
224 
224 
22-1 
221 
224 
223 
223 
223 

223 
223 
223 
223 
222 
222 
222 
222 
222 
222 

222 
222 
221 
221 
221 
221 
221 
221 
221 
221 
220 
220 
220 
220 
220 
220 
220 
219 
219 
219 

219 
219 
219 
219 
219 
218 
218 
218 
218 
218 



Co -aine. 



Tang. 



9.864127 
9.80HH0 
9.86A892 
9.803774 
9,864656 
9.86353* 
9.863419 
9.863301 
9.863183 
9.863061 
9*02910 



Co-tine, 



ET 862827 
j9. 862709 
9. 802590 
9.862171 
9.862353 
9.862234 
9.802116 
9.801996 
9. SOI 877 
9.861758 
9.861638 
9.861519 
9.861 U>0 
9.661280 
W. 861161 
9.861041 
{9.860922 
9. 86 1 JH 02 
9.860692 
9. 860562 1 



9,H60M2 
9.M10322 
9.860202 
9,8000*2 
0.8599621 
9.8598421 
9.859721 
9.850601 
9.859480 
'9.859360 



9.859239 
9.859119 
9.858998 
9.858877 
9.858750 
9.858635] 
9.858514 
9.858393! 
9.858272 
9.858151 



107 9 
J 97 ' 



197 
197 
197 
197 
197 
197 
198 
198 
198 
198 
19S 
198 
10s 
his 
198 

wsfc 

199 
199 
199 
199 
199 
199 
199 
199 
199 
200 

200 
200 
200 
200 
200 
200 
200 
201 
201 
201 
201 
201 
201 
201 
201 
202 
202 
202 
202 
202 



.969056 
969909 
970162 
.970116 
970069 
970022 
,971175 
971429 
.971682 
971935 
,972188 



9.858029 
9.857008 
9.857786 
9.857665) 
9.857543 
9.857422| 
9,857300, 
9.857178 
9.857050| 
9 ^856934 
Sine. I 



202 
202 
202 



202 
203 
203 
203 
203 
203 
203 



972441 
972691 
972948 
973201 
973454 
973771 
973960 
971213 
974466 
974719 



974973 
975226 
975179 
975732 
975085 
976238 
976491 
97G741 
976997 
977250 



977503 
977756 
978009 

.978515 
.978768 
.979021 
.979271 
.979527 
.9797*0 



980033 
930286 
980538 
980791 
981044 
981297 
981550 
981803 
982056 
9823H9 



982502 
982814 
983067 
.983320 
983573 
983826 
984079 
984331 
984584 
981837 



Diff. 



422 
422 
122 
422 
•122 
422 
422 
422 
422 
422 
422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

422 
422 
422 
422 
422 
422 
422 
422 
422 
422 

122 
422 
422 
422 
422 
422 
422 
422 
422 
422 
421 
421 
421 
421 
421 
421 
421 
421 
121 
421 



Co -t Ling. 

46 Degrees. 



Co-tnng. Secant. Co -see. 



10,4*0344 
10.930091 
10.029838 
10.020584 
10.029331 
10.029078 
10.028825 
10.028571 
10.028318 
10.028065 
10*027*12 



10.136873 
10.135990 
10.136108 
10.136226 
10.136344 
10.130162 

10.136699 
10.136817 10 
10.136930 
10,137051 



10.027559 
10.027396 
10.027052 
I0.026?y 
10.026546 
10.026293 
10.026010 
10.025787 
10.025534 
10.025281 



10 

Up 
10 

99 MP 
l« 
IfJ 

ti 

10 

10 
10 



10.025027 
10.024771 
10.024521 
10. 02 126.8 
10.024015 
10.023762 
10,023509 
10,023256 
10.023003 
10.022750 



19.022197 
10.022244 
10.021991 
10.021738 
10.021485 
10.021232 
10.020979 
10. 020726 
10.020473 
10.02022O 

10~6l9D67 
10.019714 
10.019462 
10.019209 
10.018956 
10.018703 
10.018450 
10.018197 
10.017914 
10.017691 



10.017438 
10.017186 
10.016933 
10.016680 
10.016427 
10,016174 10 
10.015921 
10.015669 
10,015416 
10.015163 



Tang. 



137173 
137291 
1374 Lo 
137529 
137647 
137766 
13 7885 
138004 
138123 
138242 
U8362 
136481 
138600 

item 

I3H839 
138959 
139078 
139198 
139318 
139438 



139558 
13967B 
139798 
139918 
110038 
140158 
140279 
140399 
140520 
! 10640 



140761 
140881 
141002 
141123 
141 214 
111365 
141486 
141607 
141728 
141849 



10, 14197 1 
10.142092 
10.142214 
10.142335 
10.142457 
142578 
10.142700 
10.142322 
10.142944 
10,143066 



Co-»«c. 



160217 
166081 
165946 
165811 
165675 
165540 
165405 
165270 
165135 
165001 
IQlSMi 

104731 
16(597 
164462 
164328 
104193 
164059 
103925 
163791 
,103657 
103523 



103389 

mmm 

163122 
16298* 
102^54 
162721 

mroi 

162454 
I023JI 
162188 

1112065 
161922 
101789 
161656 
161523 
161390 
101 258 
161125 
1 60993 
160800 
10O728 
160596 
160461 
160332 
160200 
16006* 
150936 
159801 
159672 
1 595 11 



10.159409 
10.159278 
10.159146 
10.169015 
10.158884 
10.158753 
10.158622 
10.168491 
10,158309 
10.168229 



60 
69 
56 
57 
56 
55 
54 
53 
52 
61 
50 



19 
48 
47 
46 
45 
11 

M 

42 
41 

10 



39 
38 
37 
36 
35 
34 
33 
32 
31 
30 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 



19 
18 
17 
16 
15 
11 
13 
12 
11 
10 



188 TABLE XIX- 

LOGARITHMIC SINES, TANGENTS, AND SECANTS. 



If 


Sine. 





9 . Ml 77 I 


1 


9.811902 


2 


I 810011 


3 


9.842103 


4 




5 


U.H42424 


6 


LK 8J2555 


7 


9. sJ-(»v- 


B 


9.8>2815 


9 


9,8120 Hi 


to 


1 848070 


11 


,$43904 


12 


9,813336 


13 


9.813406 


14 


9*843595 


15 




16 


9 . H l.iH.j.i 


17 


0404198 1 


18 


9,8141 14 


19 


y .si 1213 


20 


9.814372 


21 


t* * H 1 l»02 


22 


9.844031 


23 


9 ♦ 844700 


2 1 


9.81 ivnii 


2$ 


fl o J till >j 


26 


y . k4-j 1 1 r 


27 


9. &432l <> 


«H 


9, 815 105 


99 


9. 845333 


30 


9.845662 


31 


IK 84 u yu 


32 


0. 8459 19 


33 


9.846047 


34 


9.846175 


35 


9 .84030 1 


36 


9 . 8.40432 


37 


y . s4Ur>(JU 


SLH 


810*188 


39 


9 84681 G 

9 * Cnvu J M 


40 


y . s ioy i i 


41 


9.84707 I 


42 


9.847199 


43 


9.647327 


44 


9.847454 


45 


9.847582| 


Ail 




4T 


9.847836 


48 


9.847964 


49 


9.848091 


30 


9.84821* 


£1 


9.848345 


53 


9.818172 


53 


9.81S599 


54 


9.648726 


55 


fl. 848852 


56 


y. 8 1*979 


57 


9.849106 


58 





218 
218 
218 
217 
217 
217 
217 
217 
217 
217 
217 
216 
210 
216 
216 
2IC 
216 
216 
216 
215 

215 
215 
2 1 5 
215 
215 
2 15 
215 
214 
214 
214 
214 
214 
214 
III 
214 
214 
213 
213 
213 
213 

213 

213 
213 
213 
212 
212 
212 
212 
212 
l\i 

212 
212 
211 
211 

211 

211 
211 
211 

69 (0.849350! f ! J 
00 i 9.849485 | 1 

K I Co-uoe* \ 



9.856934 
9.856812 
9.856690 
9. 850508; 
9.856446 
9*856323 

y.,H:,6»7s 
y J s55y-.ii 



201 
201 
201 
204 
204 
204 
JIM 
■JIM 

0*855833*^ 



y 855 7 1 1 

9,856*2 

9.855465 
9.855342! 
9.855219 
9. 8550 W 
9.854973 
9.854850, 
9.854727 
y.s5imi:i 
9.8544S0 



0.854356 
9.854233 
9.854109 
9*853966 
9.853ft 
.851738 



0,0 IMM 

853118 
9.852994 

pram 

9.8527 10 
9*852620 
9,852190 
9.852371 
0*8.12247 

y 852J22;,;; K 

9.8519971 

'201 



205 
2l>5 

205 
206 
205 
205 

2o; 3 

295 
200 
206 

206 
20G 
20fi 
206 

urn 

m 

200 
207 
207 
207 

207 
207 
207 
207 
2n7 
207 
208 
208 
208 



11 Deirrrfts. 

97984837 
9.985090 
9 085313 
9.985596 
9.985848 
9.986101 
9 986354 
y.v^niii; 
9.986860 
9*987112 
9*987365 



9.087018 
9*987871 
9.988123 
9.98*371! 
9.9*8620 

IK 0888*2 

9.9*9134 
9.9893*7 
9.980010 
0.98*1893 



0*651*72'* 
9*851747d )h 
9.851622 1 * " 
9.85U07|^ 
9.851372^ 
9 851246 L * 

9, 850996 * , 

9.85087.1 

0,850715 

9.8504«lgj; 
9 650368 ^ " 
9.850242' . 
9.860116* " 
9.849900 ; „ 
Q. 849864!,! £ 
9.849738 91 



9. 84 96 M 
9.8HM8 4 

din*. 



210 
210 



9.9001 15 
0.990398 
9.9*6641 
y.yyoyi-s 
9,991156 
0,991409 
9.991662 
9*991914 
9.992167 
9.992 120 

177192672 
0,902921 
9.993178 
9.993430 
9.993683 
9.993936 
9*994189 
9.994441 
9.994691 
9.994947 
9790519V 
9.995452 
9.995795 
9.995957 
9.996210 
9. 990 1 63 
9.996715 
9.990968 
9.997221 
9.997473J 



0.997726 
9,997979 
9.998231 
9,998-184 
9,998737 
9. 998939 
9,999212 
0.999495 . 
9,999747 T*! 



421 
421 
421 
421 
421 
121 
421 
421 
421 
421 
421 

121 

421 
121 
421 
421 
421 
421 
421 
421 

121 
421 
421 
421 
421 
421 
421 
111 
121 

121 

421 
421 
421 
421 
421 
121 
121 
421 
121 
421 
421 
421 
421 
421 
121 
121 
421 
421 
121 
421 
421 
421 
421 
421 
421 
421 
421 
421 



io.oooouo; 



121 



10.01516310.143006 
10. 01*010(10. 1 131*8 
10.01 1657 10.143310 
10.01 HOI 16.143132 
10.014152 10.143554 
10*013899 10. I \\\u:- 
10.0136(6 10.1 I37TI9 I 
10.01:1393 10. J 4 3922 
10.0131 10 10.144044 

0.01288* 10.141167 I 
I ii. 01 263 i 10.144**9 

0.012382 10 
10*61212910 
10.01 1877116 



in mirji'i lo. 
10,011371 10 
10*01111610 
10.01080619 
10 01061340 
I0.OIO360JO 
IO.O101U7 10 



Co-tung. ( 



10*15*229 00 



10.15* 
LO. 157967 
10*137837 
10.157706 
10.157*7* 55 
O. I5744*| 51 
19.157*13 4$ 
1U.I57I65 

I0.1&O924 



144412 
144535 

1 1 1058 

I417M 
14 1904 

145027 
145150 
145272 
145397 
1455*0 



0. 9ii9855| 10. 145644 
10.009602 1 10. 145767 
10.009349 10-145*91 
10*009007 19*14601 4 
10.008841|10.14G13* 
10 00^591 '10* 146262 
10. 008838! 10. 146380 
10*008086110.146510 
10. 007833|10. 140631 
, 10. 0075bO j lO. 1 4675* 



1 o . 007328 10 . 146882 
10,097075 ! 19. 147006 
10*006622 10.147131 



10.006570 
10,006317 
10.000064 
10.005811 
10.005559 
10.005306 
10,005053 



10.004801 
10.004548 
10. 004205 
10.004043 
10.003790 
10.003537 
10.003285 
10.003022 
10.002779 
H> .002527 
l6T002274 
10.002021 
10.001769 
10.001516 
10.001263 
10,00101 
10.000758 
10.000505 
to 000253 



10.147255 
16.147380 
10.147504 
10 147629 
10.147753 
IKK 147878 
\\ 10,1 48003 

10,148128 
19.148253 
10.148378 
10.14859S 
10.148628 
10.148754 
10.148879 
10.149004 
10.149130 
10.149256 



Tatlgr* 



10.149381 
10.149507 
10.149632 
10.14975 
10.149884 
10*160010 
10.150136 
10.150262 
10.150389 
HK000000 10.15051 



Co-seo. 



59 

57 
56 



10.1541794 4t 
I0.158«64i 
0.1 56534 47 
10,156406 1 46 
10.156275 44 
10. 15«145 44 
lO.lMOld a 



t0,15.VK86 
0.156757 
10.166688 



10. 
. 1 Ik5369 
O. 15 5X411 
10.155111 
10.154982 
10.154853 
10,154721 
10.1,54595 
10,154467 
10.154338 



a 
11 



IO 154210 

10. 154081 

10.153953 

10.1 .; 

10. 15361*0 

10.153566 

10.153440 

10.163312 

10.162194 

10.152056 



10.161929 
16, 152801 
10.159673 
10*162540 
10.152418 
10.152201 
10.152164 
10. 152036 
10.151900 
10 15IT82 



10.151655 
10.15152* 
10.151401 
10.151274 
10.151148 
10.151021 
10.15O* 
10.150768 
10.150641 
19.130515 
Scout* 



45 Degrees. 





I 

2 
3 
4 

5 

e 

7 

9 
10 



11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 



21 
22 
23 
24 

25 

20 
ST 
28 
20 
30 



31 

32 
33 
34 
35 
36 
37 
38 
39 
40 



41 

12 
43 

M 
45 
46 
47 
48 
49 
50 

51 
62 
53 
54 
55 
56 
57 
58 
59 
00 



TABLE XX. — WATtTRAL SINES. 



139 



017452 
000291017743 
<OQ95§2!01H034 
1000873 018325 
JOOllOIOIsoifi 
00! 454 018907 
001715)019197 
002030 0191*8 
0023271019779 
002618020070 
002909 020:9) I 



003200 020052 038097 055531 0729 18 



034899 
035190 
035481 
035772 
030002 
030353 
030014] 
036934 
037225 
037510 



052330009750 
1052626 070017 
052917070337 
053207 070027 
O53498 070917 
053788071207 
054079 071497 
054369 071788 
054000 072078 
054950072368 



O3780O.055241 07205* 



003191 020912 
0637821021233 
004072021521 
004363021815 
00465402210(1 
OOS945 022397 
005230 022687 



038368 055822073238 
038078 0501 1 2 073 5 28 
03*969 050402 073*1 8 
O39200 060693 074 I Oh 
039550]050983 074399 
039^11 05727 1 074689 
0401 32'05750407 4979 



005527 022078 040422|057854'075269 
005818 023209 



040713 05*115 075559 



O0O109;O23500 
000399 023851 
000090'02414I 
000981 021132 
007272 024723 
007503 025014 
007854 025305 
008145 025595 
008130 02588rt 
008727 026177 



009017 020108 
009308 020759 
000599 027019 
600690:027340 
010181 027631 
010472 027922 
010703 028212 
011051.028503 
01 1 314 028794 
011635 029085 

011920 0293f5i04681 »!06 12l2!o6]049 



041004 058435; 075849 
041294 058726 076139 
041585 059010'076429 
04 1870! 0*9306 070719 
042100l059597|077000 
012457 050887 077299 
012748 060177 077589 
043038 000408077870 
043329 060758078169 
043019 061049 078459 



013910 061339 07*749 
044201 001 0*29'079039 
044491 001920 079329 
044782;0d22 10 079619 
045O72|062500 079909 
045363 062791 080199 
045054|06308t 080489 
045914 003371 080779 
040235 003601 >08 1 009^98451 
1040525:063932 081359 098741 1 

0990~3~oj 
009320! 
099009' 
U 99899 
100188 
100477) 
100767 
101050 
KH310 
1(11035 



087150 
087446 
087735 
088025 
088315 
088605 

08 MS o i 

08018*1 
080474 
089703 

'090053 

090343 
090633 
H-H1922 
091212 
091502 
091791 
092081 
092371 
'192060 
092950 



8» 



99 



121869 s 
122158 
1224471 
1 22735 1 
I 2302 1 
123313 
1 2300 J 
123*90 
121179 
124407 
124756 



093239 
093529 
093819 
094108 
091398 
094087 
094977 
095267 
095550 
095816 



10 152* 
101818 
1051137 
195390 
105080 
105975 
100204 
106553 
100843! 
107132 
107121 

107710; 
107999 
108289 
108578 1 
108HO7I 
109150 
1094451 
109734 
110023 
110313! 

110602127930 
110891 128219 
111180 12850' 
111409128796 
111758 129084 
112047 129373 
112330 129001 
112625 129949 
112914 139238 
113203 130520 



139173 159131 
139401 156722 
139749 157009 
140037 157296 
1 40325| 157584 
140013 157871 
140901 158158 
141189158445 
141477158732 
141765 159020 
1420531 159307 



125045 1423 111 
1253331142629 
125622(142917 
25910143205 
126199 143493 
1201*8 '1437SU 
126770 144008 
127005 144350 
127353 144644 
127012 I M932 



1 59591 
159661 
100168 
160455 
160743 
161030 
101317 
161604 
161891 
162178 



096135 
096425 
096714 
1)970 04 
097293 
097583 
097872 
O9M02 



012217 929600 
012508 029957 
012709 030248 
013090 030539 
013380 030829 
013671 031120 
013962 031411 



047106 064532 081939 
947397 001823 082228 



04768* 
047978 



005113082518 
005403 082808 
018269 065693 083098 
9485 5 9 065 984 [0833 88 
4 8850 006274 08307 8 
014253 03t702 049140 060564:083968 
014544 031992j0l9i3l|006854!084258 
011*35 
015126 
015416 
015707 
015998 
010289 

016560 0310271051464 O688H6I08O286 
16871 0343 lfl|051 755 069176:086576 
017162 034609 052045 060466 08686*1 
017452 034899 052330 060750 087156 



0322*3 019721 067145 084547 
032574 050012 067435 084837 
032*64 050302 067725 085127 
033155 050593'068015 085417 
033440 050883 068306 085707 
033737 051 1 74 !06*596 0*5997 



89* 1 B8 W . I 87* 



86° I 85* 



113492 
113781 
1 141170 
114359 
114648 
114937 
115226 
115515 
115801 
1100931 



130815 
131103 
131391 
131680 
13190s 
132256 
132545 
132833 
133121 
133410 



I 15220 
145507 
145795 
140083 
140371 
I 10059 
140946 
147234 
147522 
147809 



I 18097 
148385 
II so: 2 
I MOO 
I 19218 
I 19535 
149823 
1501 
150398 
150686 



1103*2113369*! 
116671 1339*61 
116960 134274 
1 17249 1 34561 1 
117537 134851 
117826135139 
118115 135427 
1184041 1357 10 



118093 136004 
1 18982 136292| 



150973 
151261 
151548 
151836 
152123 
152411 
152698 
152986 
153273 
153561 



101921 
102214 
102503 
102793 
103082 
103371 
103661 
109956 
191239 
194528 

84 Q 



111*270 
119559 

119848 

120137 
120126 
120714 
121003 
121292 
121581 
121869| 

83* 



136580' 153848 
130868(154136 
137156154423 
137145 154710 
137733 151998 
138021 155285 
138309155572 



138597 

I 3***5 

139173 



155SOII 
156147 
150134 



62*. 81° 



162465 
162752 
163039 
163326 
163613 
163900 
164187 
161474 
104761 
165048 



10533 1 
105021 
165908 
100195 
166482 
160769 
167056 
1073 12 
167629 
167910 



1682 >J 

108l8!( 

168776 
169063 
169350 
If 596 39 
169923 
170209 
170496 
170783 
171069 
171356 
171643 
171929 
172216 
172502 
172789 
173075 
173362 
17364* 



80* 



UO 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 



Natural Co-si ne&. 



Diff. to 
100* 



4H5 



485 



481 



184 483 



483 



1*2 



481 480 



178 



140 



TABLE XX.— NATURAL SINES. 



If , 10* 



11* 



12° I IS** | 14° j 15° 



16* 



18° 



19* 





1 
a 

a 
I 

5 
| t 
7 

8 

i 

JO 

a 

12 
13 
14 
15 
16 
17 
18 
19 
_20_ 

22 
23 
21 

Si 

26 
27 
28 
20 

as 

33 
34 
35 
36 
37 
38 
30 
40 



17364(3 1 1>0 HO!) 

173935 191095 

174221 101380 
174508 191 666 
171704 101951 
175084) [192237 

175367 hm.,-- 



207012122 1931 21 1922 258819 275637 
2081% 225234 1242204:2301 00 27 5917 



2923723090 IT 325668 
292650 309294 325*42 
292928 iMfl Mnjl 



Mem 



20sl.ll 225518 212186 2593*1 276197 
208765 225 80 1 12427 00 25 9002 276476 9932001109647 1 
209050 220086 {24305 1 259943 070756091484 3 10 1 23 326608 
[209331 220368 243333;20O22l 2* 7035!20:i;«. j :i| u im» -L'i^ia 
„ 20001 22065 1 j2436l 5 260505 2773 15 294040 1106T8 127218 
1 7565 3 1 9280 7 1 209903 226935 ] 24 3897 260785 27 7594 2943 18 3 1 09 A3 3 2 7 4 93 
1 75939 1 1 93093 2 1 1 87 22721 8 ;244 1 79 20 1 060 277874 294508 8 ilSSQUi 7 68 
1702261103378 210472 227501 244401J20I347 279153 291874 311306 328042 
I 765l2 [l03 664 21 75o' 2277k 1 2 147 13 261628 278432 205 tfli 31 1 782 [12831 T 
176798 1 9 39-1 9 2U0 10 22* 908 24502 J 201 90S ,27 8 7 12 1 2054 30 ' 312059 ! 32*5112 
2 1 1 325 22835 1 2 15307 1 262 1 89,27 800 1 1 295 708 31 232$ {228802 



; 1 77085 194234 



177371 

177657 
17791 I 
178230 
178516 
178802 
179088 
17937:. 

1791161 
179047 

1 1 80233 
1*0>L9 
180*05 

1181091 
181377 
181663 
181950 
182230 

182522 
l82*0h 
183094 
183379 
183605 
183051 
184237 
IS 1523 
181809 
1*5095 



191520 
194805 
195090 
195376 
IBM] 



211*93 22^917 2 1.1*7 1 2o27>| 27 95 :>U 290264 
2121781229200 246153 263031 279820 200542 
2124G2 229481 2 UM35 263312 28010W290819 
2 1 27 46 ,229767 2467 1 7 263592 280388 297007 
195946 213030 230050 246990 263873 1280607;297 375 
190231 213315 230333 247281 264 154'280946 297053 



41 

42 
43 
41 
45 
46 
47 
48 
49 
50 

61 
52 
53 
64 

55 
56 
57 
58 
59 
60 



1853*1 



185952 
186238 
186524 
186810 
1*7090 
187381 
187607 
187953 

188238 
188524 



190231 
190523 

To 7 



21 Irrj-.i 22*1,31 215589 262470 279270205980 



106602 213883 230899 24 7845 |2647l5 281504,298208 
197087 214167123 1182 '248126 261995 281763 298486 
107172 214 Li I 23 1 105 248108 265270282002 298763 



1 9651 7|2 1 3599 230616 24 75G3 |264434|281225, 297930 314546 

317*21 
315007 
315372 
315649 
315925 
316201 
316477 
316753 
317029 
317305 



197657 214735 231 748248690 205556 
197942 215019 232031 2489721265837 
198228 2 15303 2323 1 4 249253 2061 17 
198513 215588 232597 249535 266397 
108798 215872 232880 249817 26067 8 ,283 457 1300151 
199083 216150 233163 250098 206958 283736 300128 



2823 II 299041 
282620 290318 
2*2900 299596 
283179 209873 



1 9930* 



2 1 6 140 2334452^0380 26723812810 1 5 3007 06 



199053 
199038 
200223 
200508 
200793 
201078 
201363 
201618 
201033 
2022 IS 



216J21 233728 250662 267519 28129 4 3oO>h3 



217003 23401 1 250043 267700 
2 1 7202 234294 25 1 225 >26807 
21 7575|234577 25 1 506 268350 
2 1 7859 ,23 1859 25 1 7 88 2086 40 
218113 235142 252069 268020 
218427 235425 252351)2002 
21871 1 235708252632 260480 
2 1*995 2:^990 252911209700 
219279 236273 !253 195 270040 



284573,301261 
2S485230I538 
285131 301815 
285410302093 
285688 302370 
285967 1 302647 
286246 302924 
28652V 303202 
286803 303179 



292502;21U562 236556 253477,270320 



185667 202787 219846 230838 253758 270600 



203072 
203357 
203612 
203927 
201211 
204490 
204781 
20596', 



220130 237121 254039 270880 
2201 14237403 254321 27 1 160 
220G97 237686:254602 27 1 440 
220961 237908 254883 271720 



221265 
221548 
221832 
222116 



205350 
205635 
188810 205920 
189095 
189381 
189667 



2U61 89 
266773 
189952 207058 



207343 
207627 
207012 



7» g 



238251255165 272000 
238533 255446 272280 
238816 255727 272560 
239098 25600h'272810 



222399 
222683 
222967 
206204 223250 



22 195 I 



77° 



239381 256289 273120 
239663256571:273400 
239946l256852|273679 
210228 257133 273959 
210510 1257414274239 
240793 
241075 
241357 



223534 
223817 
224101 
224384 
221668 2 41640 



241922 



257695 274519 
257976274798 
258257)275078 
258538 275351 
25**19 275637 



76- 



7fi w I 74° 



312011 329141 
312888 329416 
313164 22969] 
313410 321HI65 

313716, 
313992 
3142G9 



60 
■ 
58 
§7 
56 
55 
54 
51 
52 
51 
50 



3 I 923 "> 
319511 
319786 
320062 
2 87082 1 3037501 32033T 
287361 304033 
287639304310 
287918301587 
288190304864 



331338 
331612 
331887 
33216) 
332435 
332710 
332984 
333258 

333533 

maw 

3175801334081 
3 17K50 334355 
3 1 81 32 33 1629 
^l^U>> 33 1903 
318684 335178 
318959 335452 



288475 
288763 
289032 
289310 



305141 
305 11* 
3051. 05 
305972 



289589,306249 

289867 1 306526 
290145S306803 
290424:307080 
2907 02 3 '73.-,7 



335726 
3360OO 
33627 1 
336547 
330*21 
337095 
337389 
337643 
337017 
138198 

338161 
33*738 
339012 
3392*:. 



290981 307633 
291259307910 
201537308187 
291815 3084641325018 
202094 3087 40 325293 
292:172 509017 3 

73" fi 



339559 

339832 

340100 

148881 

340053 

34092! 

34I20U 

34147J 

341747 

342020 



49 
48 
4T 
46 
45 
44 
43 
42 
41 
_W 

~S 

38 
37 
36 
35 
34 

3J 
31 

JO 

29 
U 
27 
If 
U 
21 
33 

n 

21 

_20 

19 
18 
17 
16 
1* 
14 
13 
IS 
tl 
10 



70* 



9 
8 
7 
6 
5 
4 

a 

2 
1 




Natural Co- sines. 



Dilf to 
100* 



477 



475 



473 



471 1 469 

I 



ir>7 



405 



462 



460 



45T 



;u 2020 
342293 
I I 2 

342840 
313113 
343387 
34 3660 
343933 
344206 
3444711 
311752 



TABLE XX.— NATURAL 8IHE9, 
22° 



315U25 
345298 
i l"*">7 1 
345844 
346117 
3463% 
346663 
i IfitKUi 
347208 
347481 



353640 
358011 
3591*3 
359454 
,359725 
350997 
360*68 
36054(1 
360611 
361082 
3613~53 
361625 
361806 
362167 
362438 
362709 
362986 
363251 
363522 
363793 



374607 
374876 
375146 
375416 
375685 
375055 
376221 
376494 
6763 
377033 
377302 



347754 
348927 
11 ls209 
348572 
348B45 
340117 
349300 
340662 
319935 
350207 



350480 
350752 
351025 
3.". 1297 



3515691367854 
351842)368125 
3521 14 
352386 
352658 
352931 



392872 
303140 
393407 

377571 393675 |4<J 
377811 



364064 
364335 
361606 
301877 
365148 
365118 
365689 
365960 
366231 

300501 



300772 
3670 12 
367313 
367584 



35320:* 
353475 
353747 
354019 
,354291 
354503 
354835 
355107 
355370 
355651 



23 J 



21" 



106737 422618 
407002 422882 
407268 



37S110 
378379 
378640 
|378918 
3791 87 
379150 
370725 
379994 
380263 
380532 
380801 
381070 
381339 
38 1608 
381877 
382146 
382415 



3O394240O923 
394209410188 
394477 [4 10454 426366 



35° I 26° f 27 fl 28° t 20 w I m 



300731 
390900 
301267 

3015341407534 
301S92 407799 
302070 468065 
302337 408330 

392605 408596 421463 440200 



424199|430O30 



124726 
424000 
425253 



140462 
440723 

lioosi 



425516 
425779 
426042 



394744 410710 
1410084 
8 411241) 
6411514 
31)5813411779 
396080 ( 412045 
3963471112310 
306614412575 
306881412840 
ii m 

413309 
11363* 



397 I IS 
397415 
397682 
397040 413890 
398215)414164 
308482 414429 
308749 414693 



382052 309016 



399283 



300176 
360747 
379017 
3702*7 
370557 
370828 
371098 
371308 
371638 
371008 
372178 
372448 
372718 
372088 
373258 
37352s 



1069*3 
356194 
350466 
356738 
157010 
357281 
357552 373707 



357»2» 
358060 
35*368 



374067 
374337 
374G07 



69° 68° 67" 



388320 
388588 
388856 
389121 
389392 
3*9600 
389928 
390106 
390463 
3951731 



426569 
426832 
427095 
127358 
427621 
427884 
42814? 
128 110 
42S672 
42*935 
429198 
421)461 
429723 
429086 
430240 
43051 1 



414958 
415223 



399540415487 
300816415752 
400082416016 
400349 416281 
400616 416545 
400882416810 
401140 417074 
101415 417 336 
401681417603 
401048417867 
402214418131 
402480 418396 
402747 418660 
103013418024 
403270410188 
103515 119152 
403S11 419716 
404078 419980 



404610 
404876 



404344 420244 436017 



120772 



453990 
154250 
154500 
15 1768 
55027 
li528G 
455545 
455804 
I >600J 
456322 
456580 



430771 
431036 
131200 
431561 
431823 
432086 
432348 
432610 
432873 
433135 

433397 
433659 
133921 
131183 
134115 
434707 
434069 
135231 
435493 
435755 



441215 
441506 
441767 
44202H 
1422*9 
442550 
442810 
443071 
113332 
113593 

143853 
414111 
111375 
444635 
444806 
445156 
145417 
445677 
445937] 
446108! 

446458 
446718 
116979 
447230 



484810 
485064 
185318 
184671 
485827 
186081 
486335 
186590 
186844 
187008 
487352 



487606 

187860 

1*811 1 
488367 
488021 
188875 
189120 
480382 
181*636 
18980(1 



46200' 
462265 
162523 
162780 
4474901463038 
447750 463206 
448019 46355 
4462791463812 
448539 464069 
448790 464327)479713 
149050 464584 479068 
440310 464842 480223 
440570 465 100 '480470 
440839 465357 480734 
450098 4656 15 80980 
salsa lj,,ri! ""' 



495206 
405450 
496711 
195901 
406217 

4£O358[465872|481244(4064G9 
150618 166129 481 199 496722 



420508 436278 



405142421636 
105408421300 
10567 3 1 12 1 563 
405930 42182' 



406205 
406471 
406737 
MP 



422091 
422355 
422618 



436540 
436802 
437003 
437325 
43758: 
137818 



65° 



450878 466387 48 175 1| 
451137 466644 482009 
451397 466901 '482263 



451656 
451916 
452175 
452435 
452604 
452053 
453213 



453472 
438U0'45373I 



64° ' 03* 



406974 
497226 
49T479 



467158482518 
467416 482773 
467673 483028 
467930483282 
1681871483537 
46844 1 483702 



468701 
468958 
469215 



484046 
484301 
484555 



438371 453990 469472U81810 



62° 



60° 



Natural Co-si nea. 



DifT. to 
100* 



454 



| 451 


448 


445 


441 


438 


434 


430 


426 


422 



142 



TABLE XX.— NATURAL SINKS. 



■ 
I 
2 
;t 
4 
5 
6 
7 
8 
9 
10 

II 
12 

13 
u 

IS 
16 
17 
IS 

19 

ar 

23 
24 
25 
20 
37 
28 
29 
30 

3F 

32 

S3 

Si 

35 

36 

37 

ta 

39 

41 
49 
43 
44 
45 
40 
47 
48 
49 
60 

51 
52 
53 
54 
55 
56 
57 
58 
50 



5110000 

$044252 
500504 
5007 50 
5o|007 
501250 



siMMuimg 

,J52*7 530166 
5 1 553 J 530413 



5I57S6 
51628 1 

510533 
501762 510782 



'501511 



5620J J 
5^2200 
502617 

50276V 

MUM 
503271 
303523 
503771 
504 "25 
504276 
5(11528 
504770 
50503ii 

50i2»f 
•OMII 

505783 



517031 
517280 



51752015323*4 
17 77* 532036 
518027 532870 
5 18270 533122 



518525 533308 548050 



31° I 39* 



"►30651* 



33 ,J \ 34° I 35° | 30° | 37° | a*" 



5446305 501 9157257 
5 4488 3 550434 57361 



545127 
545371 



.,59075 574053 
551)016 574201 



15 615661 
47615891 

388256 602280 616] 
602512 61 



53090654561 
531152 54565 

531 309:546 1 02|56O639|575003 
531645 |546346t56088O 575213 



588401 

601 57 1574599 568720 002744 61 
198574707 



531801 
639131 



16580 561121^575481 
i!6833 56130! 575710 
1 17076 5016021575057 



*«4 



518773 533615 
1 



51902^53380 



51-127 1 



534106 



519510 534352 
510768 531598 
520016534641 
520265 54 501 ill 
520513535335 

ma 



588061 662076 61 
580 1 06 603206 61 

603440 61724451 
589066 6^3072 6 17404 

60300^617722 631353 
M4 136 4^7051 |f»3l57»' 
604367 6IH18J 
604500 61840: 
590840 604831 6lfltt 
591075 605002 618*0; 

665294 619091 6327 
606526 010322 03: 
501779 605757 6 1 055 1 633 ( 
502013 605088 610779 633381 1 43 
502248 606220 620907 4*3 3m h. j| 
59248i j606451 620235 633S31 
549752 564217 5785 JO 5027 lojoOOOttt 03O464 MM 



547807 



548203 
548536 
518780 
540023 
549266 
510500 



99901 
90136 

561843 576m|590371 
562ns:j 576132 591)606 
50232 1 576670 
562561 57601*8 
562805 '577 145 
563045 577363 
563286577620 
563526*577858 
563766 578006 
564007 578332 



591310 
501544 



540996 



520761 

506034 521010 535827 550461 
5003285 331358 536072 550724 
500535 52 1506 53631 8 550966 
506766 521754 
507037 522002 
507288 522251 
507538 522190 



550238 504727*79044 



536563551200 
536809 551452 
5 37054 [5 5 1 694 
537300 551037 

552180] 



564487 578807 



561067579281 
565207 [57 95 18 
565447:579755 
565687 57U002 
565027 5*0*29 



537515 
537790 
538035 
538281 
538526 
538771 



552422 
552664 
552067 



54*0646 580040 
500866 581176 
567135! 581 41 
56730558105 



553140 567004 58188 



553302 '567*4 4 5^2123 
53901 6 553634 568083 58235S 
j 39261 [553876 568323 582596 
530506 5541 18 568562 562832 
5 3075 1 1 5 5 4360 56880 1 ' 583009 



507780522747 
,08040522005 
508*00 523242 
508511 523 400 
50*791 523738 
509041 523086 
509292 l 524234 
500542524481 
509792 524729 
5 1 004 3; 5 24977 

510203 525224 539996:554602 569049; 583305 
510543 525472 540240 1 55 4 84 4 15 09280 1 583541 
510703 525710 
511043 5259*17 
511293 520214 
51 1513 520401 
511703 526709 
512043 526956 
512208 527203 
51 2543 527 450 

512702 527697 
513042 527044 
513292 528191 
513541 528438 
5 13791 1528685 
514040 528032 
514200520170 
514639529426 
514789 529073 
515038 529910 




59295 ) ' '692 634:* 

503185 607 145 620921 | 
593410:607370 031 1 1* 6347: 



593653 607607 621374; 



193887 0i»7s3H 62160 1 ii35l*6 
594121 608069 621831 635405 
594355 608300 622059 635629 
566166 580466 594580 606631 639887 635854 
566106 580703 594623 608761 623515 630OT8 



59° 1 58° 



540485 555086 5G9519j563777 
540730 565328 569758 584014 
540074 555570 569997 584250 
541219 555812 570334J584480 
5 4 1 464 '556054 57 04 7 5 5847 22 
54 1708 556200 5707 14^584958 
541953 556537 570952 585194 



542107 



556779 571101 585120 



542442 557021 571430,585605 
549066 55720257 1669 585001 
542030 557504 157 1 907 5 84> 1 37 
543174 557745 572146 586372 
543419 557087 5723841586608 
513663 558228 572623 586844 
543007 558169 572R6l|5S7070 
544151 558710,573100 587314 
544305 558952 573338 587550 
544639559103 573574^587785 



57° i 50° 



55* 



*0 



54° 



595057 608992 622742 636303: 
505290 609223 622974* 636527 
505524 609454 623197 63675 1 1 
595758 609684 623425 636976 
50509 1 16099 1 5 623059 63 7 200 ' 
►00225 610145 623880 637424,' 
596458J61 0376 624107 6376 
596093610606 624334 637872] 
596925 610836 624561 638 
597159 Gl 1 007 62 1780 63.8320 



507392 611297 625016 636544 
5076S5 6 1 1527,025343 636708 
597858161 1757 625470 638992 
598092 61 1967 625697 639316 
598395 612217 625923 t, 39439 
508558 612447 626150 639063 
598791 612077 626377 639886 
5990 *4 6129071626604 040110 
590256 6131 37 626830 644)333 
>09489 013367 627057 64055 



599722 613596 627284 640780 
59995 5 1 3*26 6275 141611 00* 
mh>] sm 61 1050 627737 641226 
00O12O 01 1285 6279443 641450 
6004453 61 4515 628 1 60 64 1673 
600885 611744 628-1 16 64 1 896 
601118*614974 638642 6421 10 
601350!615903je98806 619343 
601583 615432 629004 641560 
601 815 01 560 1 '699330 4949700 



53 u 



52° ' 51° 



32U29 V 

32256 41 

9*480 44 

32700 « 

33?56 41 



P 41 

i 3S 



034955 



50* 



Xjihirnl Co-eirws. 



Dili: to 

io*r 



418 



413 



400 



104 



399 



394 



390 385 



380 



371 



TABLE XX.— NATURAL SINES* 
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1 
s 
3 

4 

,« 
6 
7 
8 


10 



11 
12 
11 
14 
r> 
16 
IT 
IB 
10 
20 



21 
23 

28 
34 
25 
26 
3T 
28 
29 
10 



11 
32 
33 
34 
35 
16 
17 
18 
39 
40 



41 
42 

41 
44 

45 
46 
47 
48 

49 
50 



51 
52 
53 
64 
55 
56 
£7 
58 
59 
60 



(M27e>* 656059 669131 6*1998 694658 
643010 050*79 669347 082211 694808 
41213 4)66498 669503 '68242 4 695077 
,434i6 056717 669779 W82636 095286 
64 367 9 65 693 7 0091 >9 5 08 2 8 l 9 6 J 5 I 'j > 
643901 657150 670211 683061 695704 
644124 057175 670427 '68327 4 !o9691 3 
644346 057594 070042 U83480 096122 



644569 05781 4 07085b 
044791058011671074 



6450131G58252 671289 684I23| 690748 
071505 0B4335 690957 
071721 084547 097165 
084759 697374 
1684971 1697582 
685183 697790 
085395 697999 



071930 
6721 



04- 1 230 038471 
045458658089 
645980 658908 
645902 659127 
646I24|G59346|672367 
646310 650565 072582 
646508 059783 072797 
646790 660092 6; 
047012 000220 0: 
047233 660439 01 



40" 41" ] 42". | 43* i 44° 



683698 696330 
683911096539 



708134 
708340 
08515 
708750 
708956 
709161 



647455 
647677 
647898 
648120 
648341 
64*503 
648784 
019000 
019227 
619448 

049609 
649890 
650111 
650332 
650553 
650774 
050995 
651216 
651437 
Or, 1657 



OOII057 
660875 
001094 
661312 
6(11530 
601748 
661906 
602184 
002 in 2 
662620 



651878 
652098 
052319 
052539 



652980 
653200 
653421 
1653641 
053.-6 1 



654301 
054521 
654741 
654961 
655180 
655400 
655620 
055659 



073058686453 
073*73 080065 
674088086870 



685607 698207 
J0J3 685818 098415 
3228 686030 09 8623 
3I4308024269&832 



7091061721559 733532 
709571 721700 731710 
709776 721002 731927 745670 
09981 722163 734125 745864 
10185 722364 7 34323 746057 
710390 722565 734520 746251 
710595 722766 734717 746445 
710799 722967 734915 74663* 
71 1004 723108 735112 746832 
711209 721369 735309 747025 



674302 
674517 
674712 
674947 
675161 
675176 
07559H 



602838 675805 
063056 676019 
603273676233 
663491 676448 
663709670662 
663926676876 
664144K; 
66436l|677304 
664579K177518 
661796077732 



087088 
687299 
687510 
687721 
687912 
0**141 
688355 

088560] 
688770 
088987 

689198 
689409 
089620 



77090 6-9830 
690041 
690251 
690402 



665011677946 
666230 678100 
665448 678373 
665665 678587 
652760 665882 678801 
666099 679014 
666316]679228 
G66532 679441 



600749 
666960 



079055 



654081 667183480081 



667390to8O295 



667616 



007833 
668049 
008205 
66848? 
668698 
008914 



68050b 
680721 
680934 
681U7 
osi;t60 
081573 



656059 669111 



49* I 48« 47* 



|099248 
699456 
099003 
699871 
700079 
700287 
700494 
700702 
700999 

701117 
701324 
701631 
701729 
701946 
702153 
702300 
702507 
,702774 
702981 



OUO072 
690882 
691093 
691303 
691613 
691723 
691933 
692142 
092353 



46° 



47* | 48* 49° 

7313547431 45 754710 
7316521743339 754900 
1731750 743534 755091 



707107 7 ly340 
707312 717542 
707518 719744 

07723 7 19946173 1 9491743728 7552*2 
707929 720 1 48 732147 743923 755472 



720349 732345 7441 1 7 755663 
720551 732543744312,755853 
20753 732741 744500 756044 
720951 732939 744700 756334 
721 156 733137*744894 750125 
721257 733334745088 750615 



099040 711413 



711617 
711822 
712020 
712230 
712434 
12039 
712843 
713047 
713250 

713454 
713658 
713862 
714000 
714269 
71 1173 
714676 
714880 
716083 
715280 



679868 692663 



703188 
703395 
703001 
7038O8 
704015 
70 1221 
704428 
704634 
704841 
705047 



715490 
715093 
715896 
710099 
716302 
716505 
716708 
716911 

7113 729168 
717116 729367 



692773 
G92983 
693192 
693402 
693611 
693821 



G94240 
681786 694449 
681998 094658 



46* 



05253 
705459 
705665 
705872 
706078 
70028-1 



094030 700189 



700G95 
706901 
707107 



45* 



723570 
723771 
72397 
724172 
72 1372 
724571 
724773 
721971 
725174 
725374 

725575 
725775 
725975 
726175 
726375 
726575 
726775 
26974 
727174 
727374 



735^06 
735703 
735900 
730097 
730294 
716491 
736087 
730884 
737081 
737277 



717619 
717721 
717924 
18126 
718329 
716531 
718733 



71893673095 



719138 
719340 



727573 
727773 
727972 
738172 
728371 
728570 
728769 
728969 



729506 
729705 
729963 
,730162 
730361 
73050" 
730758 



737471 
7 37070 
737867 f 
738063 
738259 
738455 
738651 
7388481 
39043 
39239 



« 

60~ 

69 

66 

67 

56 

fjf 

54 

53 

62 

61 

50 



T J 1 282 750805 
745476750095 
''67186 
57375 
757505 
757755 
757946 
758134 
758321 
758514 



747218 
747412 
747005 
747798 
747991 
748184 
74837 7 
748670 
748763 
748950 



758703 
758493 
759082 
75927 1 
759461 
759050 
59839 
760028 
760217 
700400 



749148 
749341 
749534 
749720 
749919 
750111 
750303 
750496 
750688 
750880 

761072 
751204 
751456 
75164s 
761640 
752032 



739435 
739031 
739827 
740023 
740218 
740414 
740609752223 
740805 752415 



741000 
741195 



731155 
731354 



741391 
741586 
741781 
741976 
74S171 
742300 
742561 
742765 
742950 
743145 



44« I 43" 42° 



752000 
752798 
7529S9 
763181 
763372 
753563 
753765 
753946 
754137 
754328 
764619 
754710 



4l fl 



760595 
760784 
700U72 
761161 
701350 
761538 
701727 
761915 
02104 
702292 



702480 
702608 
762856 
763044 
763332 
763420 
763008 
763796 
703984 
764171 



764359 
764547 
764734 
764921 
765109 
;05290 
705 183 
765670 
765857 
7*6011 



10* 



Natural Co -sines. 



Diff. to 
100* 



369 



363 



357 



352 



346 



340 



334 



327 331 



31S 



TABLE XX. — NATURAL SINES. 




1 

a 
1 

4 

4 
6 
7 
8 
9 
10 



760014 
766231 
766418 

760605 

766792 
760079 
7417165 
767352 
76753b 
767725 
76791 



11 
12 
It 
14 
15 
16 
17 
18 
19 
30 



n 

22 
23 
24 
25 

26 
27 
2s 

20. 



«• 11* 52* 



788on 



777140 

7773*9 788190 
777512 788360.., 
777095 788548 799160 



777512 788360 798985 



mto 

7778T8 788727 799335 809700 
778060 788905 799510 809871 
778243 789O84[70*JG85 8J0042 
81021*2 
810383 
810553 



76^)97 
76*281 
768470 
768656 
768842 
76902b 
769214 
769100 
769585 
769771 



709957 



20 771625 



31 
13 
*i3 
14 
15 
16 
17 
18 
39 
10 



772549 
772734 

na»i8 

773103 



,784055 
773287784235 
773472 784416 



4t 
42 
43 

44 
45 
46 
47 

48 
49 
60 



51 
52 
53 
54 
55 
66 
57 
58 
59 
60 



770328 
770513 
770699 
770884 
771069 
771254 
771440 



771810 
771995 
772179 



77*426 
778608 
77H71I1 

rrwti 
miii 

779338 
779520 
779702 
7798*4 
750067 
780219 
780430 
78001J 
780791 



780976 



770142 781157 



79*636 8099 1 7 ,M 9 152 
798811 809188 819319 
! 809359 819486 



789263 
789441 
789020 
789798 



53 w 



64* 



65° 56* 



mam 
mm 



799850 
800931 
800208 i 
8003*3 8 1 07 23 



8 1 965 * 
819819 
819985 
820152 
820318 
82o|85 
820651 



829038 838671? 



H38S29 84*202 8573 



829525 839146 648510 85761 



829688 839304 



829850 
830012 
830174 
830337 
830499 



820817 830661 



781339 
781520 
781702 
781883 
782066 
782246 
782427 703176 
782608793353 



789977 800557 810894 820983, 
790156 80073 ljsi 1064 82 11 19' 
790111»00906 81U34 821115 811146 
7905 1 1 80 1 080 81 1404 821 181 831308 
790690»01254|611574 821647 831470 
799868{80U28 8U744»21815 811631 
791046.801602 811014 821978 831793 
791224 801776 812084B22144 831954 
791401 8019491812253 822310 832115 
79167918021 23|81 2423 822475 832277| 

812592 
812762 
812931 
613101 
813270 
813439 



830823 810409 



830981 * 10507 



701757,802297 
791035 802170 
79211280*014 



792290 802817 
792467 1802991 
792644803164 
792822 803337 813608 
792999 803511 813778 



822611 

822806 
822971 
823136 
823302 
823167 
823632 



803857 814116 



782789 793530 
782970 793707 
783151 793884 



803681 



813917 



804030 
804203 



814284 
814153 



801376 SI. 1022 
772364 7H3332 794061 804548*814791 



783613 794238(80472 1 1814969 
783693 791115 804894 81512* 
783874 



832138 
832599 
832760 
832921 
833082 
833243 
833404 



841982 
842139 
842296 
812452 

842609 851 879 



842706 
842922 



823797 833565 
823961 833725 
824126 



843235 
833886 843191 



794768 805239 815465,825442 835168 
794944|805 111 816633 825606.835328 
795121 805584 '815801 [825 770 835488 



773666784596 
773840784776 
774024 784957 
774209 785137 



795297,805756 8 159fi9|fj25931 835648 



774393 
774577 
774761 
774944 
775128 
775312 

775496 
775679 
775863 
776046 
776230 
776113 
776596 
776780 
776963 
777146 



785317 
786497 
785677 
785857 
786037 
786217 
786396 
786576 
786756 
786935 
787114 
767294 
787473 
787652 
787832 
788011 



705473 805928 
795660806100 
795826 806273 
790002 800445 
796178 806617 
79635 1 ^067Sh 
796530 806960 



39" 



18' 



821291 
824156 
824620 
824785 
824949 
825118 



794591;805006 ,813296 825278 
Jans 



834207 
834367 
831527 
834688 
831848 
835008 



796706 
796882 



807132 
807304 



797057 
797233 
797408 
797584 
797759 
797935 
796110 
798285 



37* 



8161 38 826098 835 807 
816300 826262,835967 
816474:826126 836127 
816642 820590,836286 
816809 826753 836446 
8 1 697 7,826917 836605 
817145 827081 836764 
817313 827244 636924 



817480 



807476 
807647 
807818 
807990 
808161 
806333 



808675 



798160 808846 
798036 809017 



36* 



817648 
817815 
817962 
818150 
818117 
818484 



827671 
827734 
827897 
H260G0 



808504 818661 



818818 
818985 
819152 
35* 



827407 837083 



837242 
837401 
837560 
837719 



828225837878 
888186838036 
8*8549 818195 




S 85716 



stem 



K48356 »57 



839462 
839620 
8397 7 8 



8 1*664 
846818 
S 18972 
84111 25 



839936 849279 



840094 
840251 



81U721 850046 



840882 
841039 
841196 
841354 
841511 
841668 

811825 



834046 813548 
843704 
843S60 
844016 
844172 
844328 
844484 
844640 
841795 
81195 I 



845106 
845262 
845417 
845573 



815883 
846038 
846193 
846348 
846303 

846658 
8468 13 
816967 
847122 
847277 
847431 
847585 
847740 
847894 
K4H048 

32* 



819133 
8 19586 



849739 
841*893 



850199 
850362 
850505 
850658 
850811 
850964 
8511 17 



85776 
85806 

85*51 

86661 
BS861 

851125 
S5940 

85955 
BS0T* 

mwm 

86000 
860U 

851269*6029 
6044 

85 1 575 £46059 
851727 S60T4 
*60S9 



852012 



NO 101 



'"I S©111 



852640 

852792 
852944 
853096 
853248 
853399 
851551 
853702 
853854 
654006 
854156 



852488 86146 
*6162 

86192 
86207! 
8622 11 
862364 
86251- 
86064 
£6280* 

863101 



854308 801941 
854 159 866*01 
854610 86154! 



854761 



845728 854912 



855061 
855214 
855364 
855515 
855665 

86*816 
855966 
856117 
856267 
856417 
856567 
856718 
856S68 
857017 
857167 
8l» 



961661 
B6368J 
866061 
864!* 
864275 
861421 
664567 

864860 
865004 
866151 
868199 
865443 
861568 
865734 
861688 
866025 
30 V 



Natural Co -woes. 



Diff. to 
100* 



S09 



302 



295 



288 282 



275 



168 | 660 J 151 | 246 



TABLE XX. — NATURAL SINES. 
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1 

2 
3 
4 

5 
6 
7 
8 
9 
_10_ 

U 
12 
U 
11 
IS 

in 

17 
18 
19 
20 



mots 

800171, 

8oo3i a 
800401 

866607 
866752 

*06*97 

867042 
867187 
867331 
867170 
807021 
867705 
867010 

*oso54 

868199 

868137 
808032 
808770 
SG8920 
809004 
869207 

869495 
809639 
809782 
809926 
870069 
870212 
s:o350 



61° ! 62° 



2] 

22 
29 
24 
'J', 

26 
27 
28 
29 
3ft 

SI 

u 

33 
34 
35 
16 
37 
38 
39 
_40_ 
41 
42 
43 
44 
45 
46 
47 
48 
49 

51~ 
62 

53 
.14 

55 

H 

57 
58 

59 
J>0 

M~ '~29° 



877565 
877701 
877844 
'877983 
878122 
878261 
878100 
878539 
878678 
87S8I7 



870499 
870642 
870785 
870928 
871071 
871214 
871357 
871499 
87164* 
87178 
871927 
8720G9 
872212 
872354 
872196 
872638 
87*2780 
872922 
873064 
873206 

873347 
S73489J 
873631 
873772 
873914< 



874620 882948 
874761 883084 
8749028b 
875U4fep 
875183 882$ 4 93 
875324 883629 



875 165 
875605 



H937G0 
883902 



875746 884038 
875886 8841 
87G026'884309 



876167 

876307 

876417 

8705 s 

876727 

876807 

877006 

877146 

877286 

877425 



884445 
884581 
884717 
884853 
884988 
885123 
885258 
885394 
886529 
885061 



8*57 9 r J 
S8593J 
880009 
886204 
886338 
886473 
880608 
686742 
886870 
88*01 



878956887145 
879095 887279 
879233i887413 
879372j88754H 
879510 887681 
879649887815 
879787887919 
870925 888083 



880063 1 8882 17 
8802011888350 



63 J I 64* 



891007:898794 
801 139 898922 
v*l27ohr»9»4it 



65° I 66* 



9063081913515 
906431 913604 



67° 



920505 
920618 



006554 913782 920732 
891402j899176j900676 913900 920846 
891 534 899304 906799 9 1 40 1 8 92095 



68° 



927184 
927293 
927402 
927510 



89 1 666 899 13 1 |900922]9 1 4 1 
891798 899558 
891929 899685 
892061 '8998 1 2 
8921921899939 



9335*0 
033685 
933789 
933893 



907044 914254 921 185 
907106 914372 921299 
9072891914490 891412 



892 323*900065 



892455*900192 907655 
892586 91103 1 9 907777 
892717 900445 907899 
892848,9110572 908021 



i I (i 



J27 010 933997 
P27728W3410I 



907 111 

907533 



811 29 7 *J 900698 
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31250 34100 
36028 30175 



3702i; 
39336 
41013 
42658 
41272 
45855 
47410 
48938 
59438 
51913 



37 770 
39477 
41152 
42794 
44405 
45986 
47539 
49064 
50562 
52035 



37914 
39618 
11290 
42929 
41537; 
46116 
47607 
19190 
50686 
52156 



25t 



37654 5 1 04162642 
33079 37775 42239 
77448 80296 83054 
06673 087 1 7 10714 
28502 39095 31(1 
45931 47237 ^ 
60440 61647 62639 637I8JO 
72809 73829 747T8 
S3739 *I587 85426 



01311 
00350 
16651 

23377123916 24449 



29019 30120 



35 1 12 

10*99 
46033 

150879 
55469 



59*29 
03979 
67910 
71728 



4133941776 
40447 
51271 
55641 
60182 



6053 I 60885 
64310 64652 6408' 
68262 [08583 68903 
7 2036 [72343 j72649 



1022 
07411 

09*31 



05133 
07616 
10929 



12184 12377 
14475 14603 
16706] 1 6889 
0060 
1 177 
23244 
25262 
27234 
29161 
SI 047 
32*92 
34698 
30167 
3*200 
10x09 
11505 
13100 
11803 
46377 
17923 
49141 
50933 
52399 



18881 
21003 
23073 
25095! 
27071 
29092 
30*01 
32739 
315 10 

MM 

38057 
39759 
41127 
13064 
14670 
16247 
47795 
49315 
50809 
52278 



30* 16* 40, 



35910 



72*73,8*024 <JM» 
464081*0509 54370 
*57 2o(8^3 1 
1 2666 I 457^16443 



-1 1 000 



02777 
10618 
17899 



75717 70646177565 
86257 1 M708O:8i«Mi 
95655 KHJMMWTlSr 



03458 
11240 
18382 
24989 
31112 
36839 
42211 
46859147270 
51661 52050 
5021 1 50580 



3061 
36376 



05129 



979I2 98140 983C7 



25128 
27396 
29320 
31202 
33044 
31847 
366U 

16143 
HMI39 
11702 
43334 
41935 
46507 
48050 
49566 
51066 
52520 



25594 
2755B 
29478 
31357 
33195 
34995 
36758 



38486 
10179 
41839 
13160 
45007 
16036 
48177 
49691 
51179 
52611 



04134 
11859 
18951 
25508 
31604 
37299 
12611 
17078 
52436 

'61234 
05320 
69221 
7295 1 
76533 
79970 
83276 

86100 

89531 
92 497 

95364 



00608 
03222 
05760 
08236 
10(322 
12954 
15225 
17437 



38628 
40319 
41976 
43C03 
45199 
46766 
48305 
49816 
51301 
52761 



O4S0-5 05470 
12472; I 30821 
I V 1 1 7 20079;2|34* 
^;o3:i 2655l]3|361 
32093 1 32 579 4] 1S1 
3775W 38213 » 423 
45075 43504 If 84 
4*085 48490? 
52S2I 
57313 



92739 



00829 
03437 
05968 
08-128 
108 to 
131 if 
15411 
17619] 



19771 
21872 
23922 
25924 
27**1 



5320. 
57676 

61929* 316 
059*2 
69835 
73561 
77116 
M)53<> 



2 

6* I5 3S 
7325* 
7682$ 
S0it5l 
83516*3815 
86729 S6970|2 
^♦7*2 18)032 3 



929KI 



95599 



01049 
03651 
06176 
08629 
11015 
13337 
15597 
U800 



22944 
24090 
26089 
2*0 12 



29791 29952 
31664! 31820 



P0|2|I6» 
i5!3!241 

in 



95833 
1*8594 [! 
01269 
03864 
06383; 
08831 
11211 
13527 
15783 
17 '782 



=. 223 



I0O49 2OI25 



3349*131549 338O0I2 01 



35292 
370 1* 



3*770 
10458 
42113 
43737 
45331 
16895 
48432 
19911 
51421 
~>2*>2 



35 I V i 35587 31 <* 



37193 



3*912 
40597 
12250 
43871 
45462 
47024 
48558 
50066 
51547 
• 3002 



22217 1[ 
2 4 250 2; 
26253 ft I 
28203 l|l 
30100 * 1 
3197 



39054 
10736 
42386 
44005 
15593 
47153 
1*6*5 
»01<H> 
51669 
53122 



31 83 
4|l10 
125 

1 



f 



TABLE XXL 

LOG BIKING, OR VKRSKD SIXES, 



1 Hour, 



.Mill 

.1 1070 

500? 4 

57 1*. 

588 M 

00152 

62766 
640 J 3 

pan 

[60542 
67765 
68909 
70158 
7 1529 
72ls:> 
73025 
74750 
75860 
76055 

70105 
HO 150 
- L if*' 1 
82230 
83246 
84250 J 
K5242 
86223 
87192 



53302 53482 



547*8 
56100 
57509 
10999 
00202 
til57H 



62873 0298 o ,030*7 



on 1901251 

05400 65510 
00045 06717 



67806 07 967 Io8067 68 108 ©82© 



10. 



15i 



59609 ami 



.',1905 
50306 
57683 
59038 
60373 
61080 



r,->02H 

5(1121 

57797 
59150 



20* 



25* 



53840 



551 1055258 
56537 56032 
57910 58021 
5920259374 
(00483 160593 00703 
61795161903 02012 



30* 



40- 45- 



01300 
05611 



03 1 U4 63301 
(■I io 5 64570 
057 1 7 0.iS2l 



,00052 07051 



09069 
70256 
71*26 
72580 



09109 
70354 
71523 



09208 09307 .091 6 7 



70152 
71020 
;72070[72771 
73907 



371973813 
7484374930 
7595270043 
77040 7713: 



7812778210 
79193 79282 



5029 
70135 
77227 



7055070618 
7171671813 
72867 72002 
74001 74095 
76121 75214 
70227 70318 
77 31 8 77408 



78305 
70370 



80247 80334 80421 



81287 
82315 

83330 



SI 373 
82400 
83114 



84333181410 
8532185400 
86304 80385 
87272 87352 



.88150 
89097 
90034 
90960 
91870 
02782 
93079 
91500 



81459 
82485 
83498 
84499 
85488 
80466 
87433 



88229 ; 88 309 
89170 6925 I 
90112 90180 
01037 91114 
0195292028 
92858 92933 
03753 03827 
9403994712 
05443 95515 95588 
06311 90383:96455 



3.97170 97242 97*13 
98021,98091 98162 



9738 1 
98232 

98802 9*932 99002 99072 



M600 
1.00521 
01337 
02140 



99705 99834 
00589 00657 
0140501473 
02213 02280 



8K3h8 

9020 
91190 
12104 
93007 
93901 



3959 54078 54197 

55375 55492155008 
50707 |50882 50997 
58 1 37 ]5825 583C3 
50480 50507 50708 
60813 00923 61032 
O2120O2228I62330 
03407 63513 63620 
04675 04780 64885 
05924 66028 jOGl 31 

01257107359 
6846008570 
69005 69703 
7084370040 
720115 72101 



54315 

55725 55841 



78305 78484 



79158 
80508 
81545 
82570 
83582 
H4562 
85570 
86547 
87513 



67156 
68309 
69500 
70745 
71909 
73057 



73152 



74180 74283 
75307 1 * - 



70409 
77498 



75399 
70501 
77588 



795 10 
80595 
81031 
82655 
83660 
84605 
85052 
86028 
87593 



78573 

7063J 

80082 

817 

82739 



88107 
894 1 1 
90344 
91207 
92170 
93082 
93975 



04780 04859 



95661 
90527 



95733 
965«K> 



99903 
00720 
01540 
02317 



885 10 
89480 
90421 
91343 
92255 
93157 
94040 
94932 
95806 
9007 



9745.1 
98302 
90141 
99072 
00794 
O1008 
0241 



02947 030 13 i03OS0 
03740 03806 03871 
04520 04591 04656 



03146 03212 



89567 
9049K 
91420 



88704188783 
89645 80723 
90576!00653 
91490 91572 
92331 92400(92482 
93232 93300 93381 
94123 94107 94271 
95005(95078 05152 
95878 95950 90023 



90742190813 



03937 
04721 



4.05304 
06074 
06S3s! 
07505 
08344 
09087 
09823 
105 52 
11275 
11992 



05368 
00138 
06901 
07057 
08400 
091 18 
09884 



05133 

06202 
00905 
07720 

08 JOS 

09210 

0991, 



05 197 05501 
06204*00330 



10013 10073 
11335 11395 
12051 13] II 



01003 
04780 



97520 
98372 
9921 
00040 
00802 
01675 
02481 
03278 
04068 
04851 



0502 C 
00393 
07154 
07008 
08054 
09394 



|07783|07845 
0853008502 
09272|09333 

1 10067' 10128 

1 07 34| 10794 1 1085 
I I 155 I 1515 I 1575 
12170 122*91 1 2289 
' I 



73247 
B4J76 
75401 
70592 
77078 



78002 
79722 
80708 
81802 
82824 
8374083833 
84748 84830 84013 
85734 85816 8589/" 
86709 80790 80870 
87672 87752|b783? 

88625 



67461 
OH670 
00802 
71038 

2io: 

3341 
7 1470 

75584 
70083 
768 



78750 
79800 

80855 
H188H 

82008 
83917 



908H5 



97738 
08583 
99419 



97597 97607 
98443 98513 
99280 00350 
00109 00178 00247 
00930 00998I01066 
01743 
02517 
93344 



01810:01877 
0201402081 
03411 [03477 
04134 041 99j 04205 
04010104080:05045 



05690 05754 05818 
0G4 57 0652110658- 
07217 07280 07343 
07970 08033 08001 
08716 0677a 06840 
00450100517^00578 
1018611024010310 
10915 10975 1 103 
11634 116041175 
123 18' 12 107 1246* 
1 I 



55* 



54552 
55958 
57341 
58702 
60041 
61360 
020511 
03938 
05198 
00440 

G7003 
08876 
70059 
71232 
72294 78380 
73430 
74563 
75076 
70774 
77858 



78928 
0085 
81028 
82059 
83077 
84083 
85078 
8606X1 
S7031 
87991 



KH940 

89879 

90 80 

91721 

92032 

93530 

04418 

05207 

00107 

97028 



05910 
007 



97950 
98793 
99027 
00452 
01270 
02079 

02880 

0367 

04460 

05239 



00010 
00775 



07409 07532 
0*220 082K2 



08904 
0^7 01 
10431 
11155 
11873 
12584 



0902. 
09702 
10492 
11216* 
110323(30 
12043 4 48 



150 



TABLE XXL 

LOU RISING, OR VERSED SINES. 



2 Hours. 




2 
S 

4 

6 
6 
7 
8 
_9_ 

"lO 
II 

12 
tf 
14 

IS 
Id 
IT 
10 
J9 
20~ 
21 
22 
23 
24 
2 . 
26 
27 
28 
2D 



10* 

2820 



30i 



35. 



15i 20* | 2ft 



12879 121)38 1 2990 13055 13114 



13581 13010 13098 13750 13814 13872 1*91 ill 198914047 Jill 
14278 1433614394 14451 I4508|1454i7 14026 I4G8J I IT : 



1271*1 
13406 13105 13523 
J 1104 1410244220 
j 4797j 14854 14911 
15483 I5540|l5597 
I627L. 

16838 16891 10960 17006 17062 171 17||7173 17229 
17507 I7503|17618|l7673 17729 17784 1784047805 
18336 1 8391 18445 18500 



1 31721 3231 ]l 3289 I334H 1 y 4 



45- 50* 



55, 



I iZi^y 11 J JO I 141' J l4i>U9 I4*HM J 4U/,> JlliW I 

14909 15020 15083 15J40 13198 1 15254 16312 15359 14 
15053 lit 7 10 I5707 ( ]5821 15880 15937 16994 1 64*56 
16103 10220116270 16331* 16389 16446 16591 16537|1601 4 |l 0070 [ t 672* 



18171 18226 18281 
18629 18883 16938 



J94M2 19530 19590 
20129 20183 20230 
20771:20825 90878 
21409 21461:21514 



8555 

18992 19047 19101 1 191601 19210 



17285 173-10 17396 17451 



17950 
18G10 
19205 



19644 19698, 19752 19800 1 9800 
20290 2034420397 
20031 20984 21037 
21507 21620 21073 



22IM I 220V3 22 1 Ii t 221 9s 22250 22303 22355 22407 122459 



19914 

20451 '29505 20558 
21091 21144 21107 
21725 21778)21811 



1MMI5 l*0<ji) 18110 
18069111 
19319 H 



774 
127 



I DOOM 
20011 : 
21250 : 

21883]: 
225 



3"** 
4[# 
t j j 
I II 
J|3J 
til 
4{44 
1 SI 



22068 22720|22772 22824 228T6 22928 22980 23031 23083 2311/i!s$187|23238 a SI 
2 3290 '23342 233 93 234 45 23490 23548*23 509 23 65 1 1 23702 2375 4 [23805 [23 866- \\\* 
23907 23059 24010 24061 14112114163 242l4 242i 
2 1520 2457 1 24022 24673 24723 24774 24825 248 
25 1 28 25 1 78 25229 25279 25330 25380 26430 254 



4,25731 25781 25831 15881 2593125981 20031 2iio> 
2633 0; 26380 1 204 29 264 7 9 265 29 1 265 7 8 1 2 0028 266: 
26924 2697 4 ! 27023 27 072 27 121 1 27 1 7 1 j 27220 27 21 



27511 27503 27012 
2809928148128197 
28681 28729 28777 
29257 29305 29353 
29830 29877 29925 
30398 30415 30493 
30903 31009 3 L05O 



30 1 
31 
32 
33 
34 
35 
36 
37 
38 
39 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



50 
61 
52 
53 
54 
55 
56 
57 
58 
59 



.315233160931010 
32079 32125 32171 
32031 32077 :i272:: 
33180 33225 3327 



27001 27710 2775*127807 : 
28245 2829428342 28391 : 
28S25 28873 28921 28969 ! 
29101 29449 29496 29544 ! 
29973 3OO20|3(K)O7 30115 ; 
110540 30587; 3 0034 30681 
31103 31150 31197 31243 



81 25531 


2558 1 


25631 


254.81 


%\%\ 
4|41 


*1 


201 31 


26181 


26231 


26281 


s 49 




26776 


2682G 


24*875 


IJIf 








27416 


27 I'kI 


3» 






is 


280i»2 


28061 


3 29 
4|l9 












a 4* 



Mr 



9639290*7 29735129782 
9209 30257 



31002 3170931755 31801 
32217:3226412310 32350 



32709 32815 32860 32900 
33310 33302 33407 33153 
33724 33770 33S15 33860 33906 33950 33995 
34265 134310 34355 34400 341 -14 34489 34534 
2 1*17 3 1891 34930 3 1980 35025 35009 



31802 
35335 

16861 
30391 



35380135424 
35909 3>!>5:i 
36435 345478 



35408 35 
85997 36 
365 22' 36 



VI2 
mi: 



.36913 36957137000 
37432 37475137518 
37918 37990 3m>33 
38400|38502'38545 



37043,37087 (37130 
37561 37604 37647 



38908|39010 



39052 



30557 
4005H 



•35601 
1 30128 
' 36053 

N 37173 
17690 



307 28 30775 
31290 31337 

31848 31894 
3240232448 
32952! 3299 
3349833343 
31010 14685 
3457934G23 
35114 35158 
35045 35089 
3617236216 
3669636740 



39473 39615 
39975 10017 
40474 40515 
40969 41010 41051 
41401 41502141543 

741950 
42435 
4291 S 



38076 38119 
3858738629 
39095 39137 
39599 30611 
40100 10142 



38161138204 
3867238714 
3917939221 
39683 39725 
40183 10225 



13398 13137 



13874 
44348 



>66 40598 40639 4068 Oj 40722 
41092Ull334ll74 l 4l215 



41990,42031 
4247642516 
429584299H 



13177 
43953 



43914 

44387 44426 
44818]44857 44896 
45286 45325 45363 
45750 45789 45827 
16212 462 



11583 41624 



41065 41700 



4207142112 
4255042597 
I3H3S 1307s 
43517 43557 
4399344032 
444054450 



42153 42193 



12233 12271 
4271742768 
431 984 3238 
43076 43716 
4416144190 
44622:44602 

44935 44974|45013[4«052 45091 45130 
54024544] 45480:45518 45557 45590 
4 5 800 ' 4 5 905 4 594 345 982 46020 4 606 8 
463 27 1 4 6305 4040 4 4 04 12 46480 4661 8 



42037[12677 
43118 43158 
4359743636 
4407244111 
44544^4583 



30822 
31383 



31910 

3219 

33043 

33589 

34130 

344368 

35202 

35733 

30260 

30783 



37210 372OO 
37733)37776 
38247138289 
38757)38799 
392G3|39305 
3976639808 
4026640308 
4076340804 
41256 41297 
4174641787 



li * 
2 19 



30301 30341 
S0869 S091& 3(1* 
3U30 31470 4\» 
3 1 987 j 3203S] §45 
V 



37303 
37819 
3*332 
38841 
39347 1 
39850 
40349 
40815 
11338 
41828 



37862 
38374 



325 10 325843 1 
33089 33134] i 
33031 
34175 
34713 
35247 
35777 
30303 
30627 



33079 3tf 
34220| 4 X> 
34757;* 44 
25291 I 
358J I 2 
30317 3 
30*70 i 



37346 37389 



37905 
38417 



38884 1 3 S«J2 



42314 
12798 
43278] 
43755 
44229 
44701 
45109 
45634 4 
40097 4 
40550 4 



■ 41 

111 

2tf 
%m 

I 14 

39892|39933| « 41 
4039] 40412 II ft 
40887 40928 
41379 41420 
4l84i8,4l90M 

12355 42305 
1283* 12878, 
4331843358 
43795 43835 
4426944398 
44740 41770 * 19 
452081452471 1 1 8 
16 

n 



4\ll 
s 40 
1| 6 
2I« 
3 24 
422 



451 



TABLE XXL 


151 


LOG RISING, OE VERSED ft INKS. 






3 Hours. 



Ml 109 51 145 51 181 



10» 



.46671 
47127 
47580 
18031 
48479 
4*921 

49300 

4980b 

50243 60279j 
50677 



407094(3747 
47165 17203 
47618147056 
48068148 1 0G 
48516 48553 
4806148998 
4940340440 
49842 ! 49879 



49915 19952 V.Ktsa 



50316 
50714 50750 



50342 



50786 50822 50858 50894 50910 



51571 
52001 
52425 
52847 



53200 53301 
53683 537 1H 



51610 
52037 
52401 

52882 



5409! 
54509 
54919 



55327 
55732 
56134 
56534 
56933 
57329 
57723 
581 14 
58504 



58891 58923 
5927059308 
5905959691 
000 10 Ooo72 
60419 60450 
60700-60827 
61171 01202 



6154301574! 
61914 61945' 
62283 
62650 



j 1132 
5 114 4 

54953 



55300 
55765 
56168 
56568 
56966 
57302 
57755 
58147 
58536 




50388 



51217 
1610 
52072 
52190 
52917 
53336 
53752 
5 1100 
54578 
S 1987 



51324 
51753 



5125351289 
5108151717 
62107 52143 52178 
62631 {52566 5260 1 
52952 529s7 53022 



53371 |63I05 
53787 j5382l 
54201 54235 
5461254616 
5502155055 



55394 
55799 
502U 1 
56601 
56999 
57395 
57786 
58179 
58568 
58955 



6301 1 
03377 
03738 
61097 
04455 
01810 
05103 
05515 
05805 
66213 



6^550 
06903 
67210 



07925 



5 68263 68291 



62313 
62680 

63015 
63407 
63768 
0J127 
04484 
64839 
65193 
05644 
65894 
00212 



.19310 
9723 
60103 
60182 
G0858 
61233 
61605 
01970 
62344 
62711 



0058> 
66932 
672! 



675H7 67615 



67951 



68599 



0802; 



6893368960 
69265 09292 
6959569623 



03075 
63438 
637118 
64157 
61514 
61S69 
65222 
65573 
65923 
66270 

fmu) 

66960 
67303 
07613 
67982 
68319 
6805 1 
68988 
69320 
09G50 



50424 



45" 



50» 



17051 
47505 



55* 



47089 
47543 



48701 
49145 
49586 
50025 



48739 
49182 
19023 
5U061 



.*oifil 50497 



51360 
51788 



53440 
53856 
51209 
5ioso 
55089 



55428'55462 
5583255866 
50235 56268 



56635 

67032 
57428 
67821 
58212 
58601 

5898S 



50008 
57905 
57460 
67854 
58241 
581333 
59020 



59372 
59755 
00135 
00513 
00890 



55 190 
55900 
50301 
56701 
57098 
57493 
67886 
58277 
58005 
59052 



59404 

59786 
60167 
60546 
00011 



59436 
9818 
60198 



61264 01295 
61636 61067 
62 oW 62 03 7 
62375G2406 
62741 62771 



63105 63136 
03108 03 198 



03828 
64187 
64544 
64898 
65251 
05003 



63858 
04217 
01573 
01928 
65281 



„ „ | 6>032 
65 952 1 6 5981 



52213 52249 
5263652672 
53057 53092 
535 1 
53925 
5 133* 



53475 
53891 
,4304 -- 
5471654749 
55123 55157 



00952 
01320 
61698 
02008 



17013 
47407 

47918147956147993 
29214833 0148367 48404 4844 1 
7VJ 4S770 1*M3 I8S50 -18887 



19219,19256 
4966049696 
50908 50134 
50533 50509 
50966 51002 



5 1 396 
61824 



51432 
51859 
52281 
52707 
53127 
535 1 1 
5396(1 



55529 
55933 
5G335 
50734 
57131 
57520 



55563 
55967 
56368 
56767 
57164 
57559 



57919 57951 



5S309 



58342 



590* I 



59468 
59850 
60230 



00576 60608 



I 0983 
61357 
61729 
02O99 



8698 58730 



59110 



59509 
59882 
60261 
60649 



49293,19329 
4973349769 
50170 50297 
50605 50041 
51038 , 51073 
51467 51503 
51896 51930 
5231952365 
5274262777 
5316253197 
53579 53614 
53994 54029 
64372 64407 54441 
64783 54817 54851 
55191 55225 65259 



55597 
56000 
56401 
50MMI 
57197 
57592 

57064 

5837 1 
58702 
59148 



59532 
59913 
60293 
|O067O 



55630 
56034 
50135 
56834 
57230 
57025 
58017 
58407 
58794 
60186 



59564 
59945 
0032 1 
OO70I 



61016 [61046 vi vi i |uuun 
01388 G14 19 61450 161481 
61760 61791,61822 61852 



55001 
56067 
56468 
56867 
57263 
57657 
58049 
58139 
58827 
59212 



59596 
59977 
60356 
007 J 3 



01077 01108 



62129 

62436102466 62497 
62802 6 283202863 
63196 63226 



63558 63588 636 1 8| 63048 
63918(63948 



63166 
63528 
63888 
61210 61276 61306 
""64632 64662 
64987 65016 
6-.33!»053<i9 
65690 65719 
66039 66068 



01003 
01957 
05310 
65661 
66010 
00357 

66702 
67046 



06299 66328 
000 I nO007~i 
66989 67018 
67331 67360 67388 
07672 67700 67728 
68010 68038 66066 
68347 68375 68403 
68682 68710 68738 
69016 69043 69071 



69348 
69078 



69705'69733 



6216062101 

02528:6255 8 
0289302923 



63257 63287 



02222 
02589 

61064 



6331 
03078 



63978364O08 64038 



66386 



06115 



16731 

67075p 



61336 
64692 
0.045 
65398 
65748 
66097 



01365 
64721 



66444)60472 



00760 

6710: 



6741667445 
07766 67785 
68094|OS123 
68431 06459 



68766 68794 
69099 69127 
69375 !G94 03 69430 69458 

■it ll\ A 



64395 
61751 



65075 05105 



65427 

057 

00126, 



65456 

05860 

06155 
60501 



66789 60817 66846 
"67189 
67530 
07809 
67907 
68543 
68877 
69210 



07132 67160 
07 473*67502 
678136784 
6616108179 
6848768515 
68821 68849 
69154 69182 
69486 69513 69540 



Pro, 
£t* 

*38 
l| 8 

2 15 

3 23 
4 1 30 
a 36 

7 



s 35 



§34 

T 



s 33 
7 
13 



s 32 

6 



m 32 



h 31 



1 

| 
3 

4 

s 30 



* 29 

6 



69760|69788j098l5|60842j69870 



12 
17 
4 23 
a 29 
II 6 
2|l2 
3|17 
4323 
a 28 
6 
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TABLE XXI. 

LOO RISING, OK VERSED SIXB*. 



_ 



■strati 



4 Hours. 



10 
II 
12 
13 
14 
15 
10 
17 
18 
10 



20 
21 
22 
23 
24 

to 
20 

27 
28 
29 

~3u 

31 

n 
33 

3-1 

35 

30 
ST 
18 
39 



40 
41 

it 

43 
44 
46 
45 
47 
48 



50 
51 
52 
53 

54 
55 
56 
57 
li 
59 



09921 09952 69979 



72523 
72838 



7 2- 1**7 
72812 
73125 73 m 
73436|7S462 
73746 _ 
74054 74080 
74301 74386 
71000 7 um 
7497017 41K>5 



4.70140 . . 
76443 76468 



75273 
75574 
75873 
76171 



7073s 
77032 
77325 
77016 
77i*0*i 
7s|!U 
78181 
78707 

.7*1051 
79334 
70015 

moo 

80175 
80452 
80729 
hi out 
81277 
8l:i50 



5. 



70-.' 3 2 

70577 



71221 
71514 

71861 



lOi 



T0270 
70004 



70001 701*28 



71250 
71671 

nsto 



72 1 si 72208 



70300 
0031 
70935 
'71277 
71598 
71917 
7223 
72550 
7 2*OJ 



70703 



75298 
75590 
75808 



70100 
76192 
76787 



15» 



20* 26* 



70000 701*34 
70333 70300 
70658 70085 
70982 71009 
7130471331 



71*124 
71943 
4 72200 
72576 
2890 



17105 
7 1 070 
722H: 
72002 
72910 



7oOOl'7'in 
70387704 
70712 70730 
7103OJ7IOO3 
1367 71384 
1678 71701 



72942 72908 72991 739)20 



73177 
7:nss 
73797 
74105 
71412 
71717 
75021 
75323 
7502 I 
75923 



70221 
70517 
70812 
77105 
7739* 



77057 77081 
7734977373 
77540 77001 77688 
77930 77954 77978 
78218178242 78266 
78505(78529 78552 
78790[78814 78838 



79U74|7909S|79122 
79357 70381 J79404 
79639 79602 79680 
7991 79942 79965 
80198 [80221 80214 



80175 
80752 
81027 
81300 
81573 



4.81821 
820111 
82300 
82028 
82*94 
83159 
83123 
83685 
83917 
84207 

4784406 
84724 
84981 
85230 
85490 
85744 
83996 
M1217 
H0496 
80745 



81844 
^2111 
82382 
82650 



8 04 98 S0521 
80775 80797 
81049 81072 
81323 81340 
81 595 81618 

81866 81889 
82136 82159 
82 105 82427 
82072 82004 
1016' 82938 1 82000 



7 320317 322s 
73514 73519 
73823 73849 



74131 
71437 
74742 

75046 
75318 
75619 
750 IS 



74157 
74403 
4708 
75071 
75373 



76245 
70542 
76830 
77 130 
77 122 
77713 
7SO02 

78290 

78576 
78861 



75674 75699 75723 
75097 76022 
70295 



791 15 
79|2> 
79700 
9980 
80267 
80545 
80820 
81095 
81 366 
81641 
81911 
82181 
[82 449 
82716 
82982 



S3 I s| 83203 S3225 83217 
83145 83467 83488 83510 
83707 83729 83751 83773 
83968 83990 8 1 11 1 2 8 103 1 
84229 K425li; b 1272 .84293 



84488,84509.84531 '84552 



84745 8476T|84786|84810 



85002|H5023|85044 8506* 
85 257 185278-85 300 H532 J 
85512 85533 85554 85575 
85705 85780 85807 85828 
86017 H00»8j8Q058 86079 
{80207 86288 86309 86330 kO 
8651 780438 86559 86379 
86706 86786'80807 8082fc 



74182174908 
74488 74514 
74793 74818 
75096175122 



75398 



75973 
70270 
76566 
70sf>| 
77151 
77446 
77737 
78020 
78314 
78600 
78885 

791ll9 
79451 
1732 
80012 
80290 
S05(js 
80843 
81118 
81391 
81 663 
8103J 
82203 
82172 
82739 
83(8)4 
83'JOO 
53532 
53794 
84055 
84315 

84574 
84831 
85087 
85342 
85590 
85649 
00 

151 
86000 
>OsjS 



30, 



40* 



0760 70793 
7108971 116 
71111 7143N 



50, 



7173 

1900)72023 
2313(72339 _ 
202872655 72081 72707 



72049 72075 
723* .11 7 2392 



73306 73332 



It 73617 



73613 



75 123 



73026 73951 
74233 
74539 
74844 
751 47i 
75448 
75748' 
76017 



70320 76341 
70591 706! 5 76640 
70885 76910 70934 
77179 77203 77227 
77470 77495 77519 
77761 77785 77809* 
78050178074 78098 
78338 78361 76385 
7862 17 8618 7867 1 
7 8909 (7893 3 78950 78980 



79192 79216 
7047579198 
7975079779 
801135 80050 
SOU I I 80337 



80591 1806 1 4 80637 80669 
80912 80935 

SI 180 8|200 



8086689889 
SI 141 81163 
8141481437 
81680 81708 



81956 81979 
82220 822 IS 



8210 1 

82761 

83026 

83291 

83551 

83816 

8407 

8133 



82516 
82783 
83049 
63313 

835701 
83838 
84099 



79240 
79522 



82001 
82271 

82538 
82805 
8307 1 



'1757 



2733 
7 3o H 

3X3 



7425V 
7456;, 
7 4S60 
75 I 72 
5 17 3 
75773 
76072 

7 0360 
70665 
76059 
77252 
77543 
833 

78i n 



74 -tfitJ 74611 
7 4 [7492 



78101178 
7sr,o , 



70263 
70545 
79802 79826 
80082 8010 
8O360 803S3 



81459)81182 
81731 81754 



8202 I 



82293 
82501 
82827 
83093 



83335183357 
83508 

83860 
84120 



55, 



OS^U 

r 1 1 4i 

71464 
717*4 
72102 



7 I 11» 
71SJ 

... ran 

72IIHTS44 

nra 

7:017 
33s 



7582: 
7012 

70 1 i- 



5108 

75 79* 

703tM 
76<i89[767!< 
70983 77001 

775497 7759H 
77*57 
'814678171 



78719*78743 
^">"l,70»tt 



792»7i7-iut 

8'U 2s 80131 
80406 [80421 
80085 S070I 
80038 8098 

: 

K1505 

sutoIsitw 

S2315 s23^ 



83115 H31 3; 



85338 84380 
84617 84038|l 



1 1 61 ;s 11 8, 
1111 

16S! ;tt^ 



84595 

84852 84H74 84895 8491uk n , 
85 1 08 85 1 39 85 1 5 1 M5 1 7 2 85 1 MK$fI) 
85303 85385 85406 854*7 9)6448^(5481 
850 1 7 85638 85659 85 6H0 85701 85723 
85870 85891 8591 2|8503 3 8595 4 H59?^ 
801 21 80M2|86163 86184 8620^ h6'»2r 



8< i37 2 86392 864 1 3 , tt64 34 
86621 8604 1 1 80662 800833 
86869 86889 8691 8603 1 



8670186724 
80951 8097 



TABLE XXI. 

UK) KISIS'G, OK VERSED SIXES. 
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10 

11 

12 
13 

M 
15 

16 
17 

18 
19 
20 
2L 
22 

H 
24 

25 
26 

at 

28 
29 

SO 
31 
52 
33 
31 
35 
3fi 
37 
38 
39 



I5i 

_J|B7013|87O34]87O54 
87239(87250 87280 87300 
87484 67505p7325 87545; 
8772887749 87769 87789 
8797 l|R7992 8*012 88032 



88213 88234 88254 
8845188474 86404 
88594 88714 88734 
88933 88953 88973 
89171 [89190 89210 

89013 
89877 
901 1 1 



89427 
89662 



89 117 

89082 
89910 



87075 
87321 
87506 
H7809 



^274 

88514 
88754 
681K12 
89230 



89100 
89702 



20, 



H7095 87110 87 130 
87341 87302 87382 
87580 87600 87027 



S7830 



38334 
88774 
89012 
89250 

89486 
89721 
8tH>55 



91203 
91499 

4 .917 Hi 



901 30,901. )tl 90109l9jlhh 
90421 
90052 
99882 
91111 
91339 
91500 



90343 90303 9(»3h2 90 I til 
90575 90 *94 90013 90632 
90MO5 90H2-I 90S 13 [wise,?, 
91034 91054 91073$! 092 
91282 91301 91329 



91509 



91528|91517 



91735 



91754191773 
91979 9 J 998 



91942^1961 
921 06 921 85 92203 92222 
92390 W2408 92427 92445 
92012 92030 92049 92067 
92833 92851 92870'92888 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 



50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



9305493072 
93273J9329I 
931921)3510 
9370^93727 
4.93920193944 
91 14! '94159 
94350 Mil I 
94570 94587 
94782 9 2800 
91994 95012 
95205:95223 
95415.95433 
95624 95642 
95832195850 



93090 93101) 
9331093328 
93528 93540 
93745 93763 



i.yojjuuou:.; 
90240902631 
96451 96469 
9665696673 



96074 96091 
96280 1 96297 
9048096503 
90690;90707 
96860196877 96894 96910 



97062 97079 
97264197281 
97465 [97482 
97005197682 



4.98003 980*0 
9*261 98277 
9845798474 
98653 98069 
98*48 98*01 



99942 
99235 
99128 



99058 
99251 
99 1 1 J 



90619 99035 
99810 99826 



93962 93980 
94177 94195 
9139294410 
91605:94023! 
94818 94835 
9502995047 
9524095258 
95450 95408 
9565995676 
958(17 95 sm 



a Ijo 



25i 



30* 



So' 



40« 45* 



88052 88072 
88314 

bnm 1 

88791 
89032 
8026U 



87850 
88093 
88334 
8857 1 



87*70 

88113 

88594 



89506 
69741 
89975 S'JLir* I 



90208 
90440 
90671 
9199 1 



68814 88834 
8905289072 
8928989309 



89515 
89780 
90014 

9024: 



89>25 
89760 



'90227 
9045990178 



91*929 



917 92 
92017 
92241 
92 101 
92080 
92907 
93127 
933 If) 

93564 



91811 

92035 



91629 
92054 
92259192278 
9948392501 
12704192723 
92925192944 
9314593164 
93364(93362 
93582 f 93600«*3619 
93800|93817 93836 



97090 97113 
97298 97315 
9749997515 
'97699 97715 



07665197861 07898 j979 14 

98096 98113 
98293.98310 
9849098506 
9868098702 
98880|98897 
99074,99090 
99267 99284 
99400|99476 
99651 '99607 
09842I99858 



93998 
M213 
M 127 
94041 
JI853 
95065 
!>5275 
95465! 
95694; 
95902 



10109 
96315 



9113091149 
9135891377 



91585 



91003 



90709 
90939 
9U68 
ill 390 
91622 



91848 
92i>73 
92297 
92519 
92741 
92962 
93182 
93101 



9401 6;94 934.9 1952 
94231 94249 94267 
94445 94463 94481 



94871 9488804906 



95082,95100 
95 293 953 10 
95502 95520 
95711195728 
959I9'95930 



95117 

95328 
95537 
95746 
95953 



96100 



96120 96143 
96332 90349 96366 
96520 90537 96554 96571 
96724 90741 90758 90775 
96927 90944 '96961 90978 



87157167177 
87402iS7423 
87647 187667 
87890 87911 



88133 
88374 
swill 



88| 5 :i 
88394 



50* 



55. 



87198;872|8 
87443 87464 
87O8k;87708 
6793187951 
88173 88193 
884148843 
8865 i 8807 I 



168634m 
*8S53!88873 88893188913 



S9l3l[89l51 
89308 89388 



89091 8911 
89328 89348 

90961 8958 1 S9001 89623 
89799 89819 89838 80858 



99033 90053 90072 90091 
9O206 90285 90305 90324 
0MA8 905 17 90536 90555 
90728i90746 90707 90766 
9U958 90977 99990 9101 5 
91187 ,91 206 91225 91244 
9141491433 91452 91471 
91641 : 91660 91079 91698 

91867 91886 91904 91923 
92092 92110 92129i92148 
92315 92334 92352|92371 
92538 92556 92575 92593 
92760 92778 02796 92815 
92960 92999 93017 93035 
9320093218 93237:93255 
93119 93437 93455 93473 
93037 193655 93673 93691 
93654 '93672 93890,93008 



94060 94088 94 1 05:94 1 23 
94284 94302 94329 9433H 
94498 94516 94534 '94 '.52 



9165s|04676i94694 9471 1 94729 94747|94 765 



94924 94941 9495991976 
95135 95153 9517095188 
95345.95363 95380 95398 
95555 95572 95589 95607 
95763 95780 95798 95815 
9597 1|95988!96005 '90022 



90177 96195 
90363 96400 



Pro, 

s 20 
1 4 



a 20 
1 4 



2 
I 
I 

a : 
1 

2 
I 
4 
s 19 
11 4 

2 8 

3 11 
I 15 

a 18 
1 4 



8 

12 
13 

19 
4 
8 
12 

LO 



b 18 



4 
7 
I J 
14 



s 18 



1 4 

2 7 

3 II 

4 14 
1 17 



3 
T 
10 
15 



96212 90229 
96417i96434 



8 17 



96588 90095 90022 90039 



96826|96843 
969U5 97012|97029 97040 



90792 90809 

n 



97130 37 U7]97163 97 180 97197;97214!97231 [97217 
97331 97346197365 97382 97308 07415 97432.97449 
97532M7549 97565 97582 9751M 97615 07632 97649 
97732 97749 97705 97782 97798(97615 97832 97848 
97931 97947 97964 9796l|97907|980l4|98030;9B04 



9H 129 98145 
9S320-9N3 13 



985211 
98718 
98913 
99107 
99300 
99192 



98539 
98734 



97964 979811979C 
981781981!] 
98375 
96572 
98767 
98961 



3 
7 
10 
L4 



a 17 



98 162 
98359 
98555 
98751 

989 15 



T 

10 
13 



111 98228,98244 
98392 .984 08 98425 984 4 1 
98588 '98604 96620 98637 



I 



09123 
99316 

99508(99524 
99683 99799 90715 
99873|99889Iq9905 



99139|99155 
99332 



8 10 



98783 
98977 
99171 



96799 
96994 
99187 



98810 
99010 
99203 



tm;U8 99364 093HO 9939699312 
90510 99556 99572 99567 99603 
99731,99747 99763199778 99794 
99231 99937 99953 99968 99984 



98832 
99026 
99219 



3 
7 
10 
13 



a 16 



3 

6 
10 
13 

V 



1.04 



TABLE XXL 

LOG RISING, OR VERSED SINKS. 



Hours, 



} 



5 ,90000 mjrjlo 
00189 0020a 



If 

u 

12 
13 
14 
13 
16 
17 
18 
19 



20 
21 
23 
23 
24 
25 
20 
27 
28 
29 



MU1 
00505 
00751 

00937; 

01122 
01306 
01490 
01672 



5« 



00101 

00589 



10* 

00032 
9022 J 



00590 



15» 



2U' 



00047 00063 !0O(»79 
00236 00252.00268 
00 199 0012 1 0(j 110 00 L.j6 



30* 



00095 
00283 
00471 



4 in 



001 10 00126 
»0299<00ll 



9i»t 42 

oo;t;ui 



50» 



ooou .00627,00613:00 



55* 



0O|7.t 

Hoac.2 



00767 jo0782i00798 jo08l3joOH2*J U0844 
im'i3jO09O8[O0!j84 00999 01014 01 030 
ol U 1 1 -j ui lG.n;OI Kl u 1 1 99'o 1 21 t 
01352 013O80l383i0L398 



01015 U1061 
0123001245 



UU22 ou t; 
915041015201)1506 
0168801703 917 18 



,91851 
02035 
02215 
02395 
02574 
02751 
02928 
03105 



01869 01884 01900 
02050 02065 02080 
02230 02245 02960 



0l55l|0l566 01581 
01733 01748 91703 



01 113 01429 014-1 101 
01596,01012 01027 01 
01779,01794 0180001 



01915 01030 01945 01900 01975 01 W 



02095021 10|02125 
02275,02290102305 



02 It 02125 02 110 02 155 02469 02484 
025 88 02(103 020 1 8 102633 920 4 8 1 02603 
92766 02781 02790 9281 1 02825 03840 
02943 02958|02973 02987 103002)03017 
031 19 03 1 34 03 149 03163 03 1 78 031 93 
03280 03295 033 10 03324 03339 03353 03308 
03 155 03470,03484 103499 OS ; I :i o.i v- a., \ m j. 



5. 0362910364 4 |0365K 03672 03687 1037 01 1037 16 03730 

03003 
01075 



90 US 
M34G 
>05S4 
10720 00736 
H*\HW 00922 
Hooi niio 



1 1 2fJ 



02140 02155192170 
02320 02335 92350 
02499 02514 02529 
03677 08008 02707 
02855 Ua 
03031 
03207 
03382 
03557 



0287902884 
030 16 03001 
03222 03237 
03397 034 IS 
03571 03S8C 
04745 93761 
05918 039S2 



oj i85 
<»23<.;5 
02541 
02722 
02899 
93075 
03231 
03126 



Fro, 

s l(i 

l l 1 

2 1 

3 9 

4|12 
iU 

! 6 

3 9 

I 4|li 

ill 
It I 



30 
31 

32 
33 
34 
35 
36 
37 
38 
39 



40 
41 
-12 
43 
44 
45 
46 
47 
4S 
40 



50 
61 
52 
53 
54 
55 
56 
67 
58 
69 



03802 0381710383 1 103H46 03b60|93874!03889 v« 
03975j03989,040O4 04018 04032 04017,04061 04075 04090 0411] 
04147 04161 04l75|fl419J 04204 0121&04232 04247 04261 0427 
04318 04332 0434G 04360 94375 04389 91403 04417 04431 0444 
04488 |0 1502 045 16 04530 04545 04559 04573 04587 0460 1 [l> 40 1 
04657 04672 94686 04700 047 14 ;04728 0474S 04766 04770 04784|r>l798 
04820 04840 04854 04868 04 882 ;0489oj 04910 04921 ,0 1938 04952 9 4966 
In >: n am tn sAftW 05 036 05950 , 05064 j 05 07 8 05 092 1 95 1 00 105 120 
05203 05217 , 05231 05245 05259 5273 05289 
.05 3281 05 342:0535 6 05 37 j 05 383 05 397 05 4 1 1 05 1 25 05 439 
05494 95508 0552 1 05535 05549 05563 05 5 77 1 05500 0560 1 
0565*j|060? 3!050*6|05700 057 14 05728|0574 1 105 735 96769 



01994 05008 0HI22 

05I62[05175|06189 
342105356 



3 056S6|05700,05714 05728 
05 823 05837 0585 L 05864 05 87 8 , 05 892 
05987|0000l|0OOU 06028 06041106055 



5905 
0601)9 



05919 05033 
06082 0699 (j 
96246|06258 
00406,06120 



06159 06163:06177 06191,00201,06218 06231 
06312 06326 06339 063539G36606379}0639:( 
06474 06487 96500 1165 14 06527 06541 06554 100567 100581 
O0634 06648 0066 1 0667 4 06688 ! 007 1 967 1 4 067 28 ,0674 1 
06 J 94 06808 0662 1 06834 068 1 8 .0680 1 1 0687 4 06887 ( 069O 1 



05 452 
05618 
05782 
05946 
06109 
06272 
06433 
06594 
06:54 
0691 1 



.00954 069u7|06980 
07112 07120 07139 



06904 07O0ro7O2O,07u3i|07946|O7O60 07073 



07270 
07428 
07684 
07740 
07895 
08050 
08204 



07384,07297 
07441 07454 
07597 07610 



07623 07 636,0 7 64 9 07662 
O7753[O7766]07779,077O2|07805 07818 
07008107921 

0d088]08l0l]081 14|08127 



07152[07165|0717Bj07192 07205|072l8 
073 10 073231,07336 07340[07362|07 375 
07467:07480:07493 07506 07519 07532 



08063 08075 
08216 08229 



- J IJ llvjv-, 08267 08280 



08357 0B369|083*2 08395 08408 0842 0| 084 3 3 



07675 ;07688 
07831 07844 
07985 07998 
OS 1 10 081 ',2 

08293 08306 
08446 08458 0S4T1 



,O8i09 

08661 
08*12 
089G2 
09112 
092 M 

09409i09122 



08522 08534 08547108500, 0Hj72 0«58 > 



■ 

08673 0*686 O8699 087L1 08724 U?73ri 
08824j08837 08850;08862jo8875!088»; 
08975 08987 

09149I09162 1 



09121 
09273 



09557 
09704 
09851 



09569 
09716 
00863 



09000.09012 09O25109J37 
09162 09174 09187 
i»92«>8 imn 0.132:1 0933.-. 
09440|09459 9947 1 09183 
09606 09618 09631 



085980861 008623 
087 49 j087 62 -087 74 
08900 1)89 12 08925 



09137 
092811 
09434 

09582 09591 
0972909741 
0987509887 



050 9904 



09753 09761 09777 
09899 1)991 1 09921 



07231 
07388 
075 1,3 
07701 
07857 
0601 1 
081fr 
0H31H 



09199 0921 
0934809360 
09196 09508 
09043 09656 
09790 1 09802 
93GJ09948 



02559 
02737 
02914 
03090 
03266 
03441 

04 7 8* 
03901 i 
04132 
04303 
04474 
04613, 

O408o| 
051 I- 
05314 

olii 

05615 
05810 
05971 
JO 123 06136 
062H5 06299 
">04 17 06 1 611 
O661I8 06621 
>6768 06781 



1 3 ! 

KM 



05134 

05300 



>5 16G 

05632 
05796 
05960 



2 6 

3 * 

4 14 
4 11 

IS 1 

Si 6 

V 

4,11 
c 14 

1 I I 
2j « 
t 9 
W 
i II 
II 1 
1 I 
3 9 
4|U 

1 14 

"I 1 

2\ « 

Sjfl 
I M 
* 13 



0692 



i>7086 
07244 
07401 
07558 
07714 
07869 
08024 
08178 
08331 
08184 



07099 
07257 
07415 
07571 
07727 

97801 



11 3 
i s 

5 * 
4 11 
• IS 



OH030 
08787 
08037 
0907509087 
09224 [09236 
0937209)85 
0952009533 
09667 09680 
O98U!O9820 
0996009972 



08196 
086*8 
0879O 
08950 
0O100 
09219 
09397 
005 45 
09692 
(K>H-18 



I 

S 
I 
II 
11 

II 1 

* ! 
4]10 

its 
I s 



I 



TABLE XXI. 

LOO RISING, OR VERSED SIV£S. 



155 



kiting. 
7 Houn* 



fl- 



irt* 



16" 



.09996 liMiOh 10021 110033 

10141 10153)10166 10178 
102W, 10298 1031010322 
10430 10441 10454 10465 



10573 
10715 
10857 
10098 



10585 
10727 
10869 
11010 



1113911150 
11279 11290 



10597 
10739 
10881 



10G08 
10751 
10893 



11022 11033 
11162 U 174 
11302 11314 



,1141811429 
11557 11568 



11441 11453 
11580 1 159 1 



11695 11706 11717 
11832 11843 11855 
1 1969 U 980- 1 1091 



11729 
11866 
12003 



12105 1211612127 12139 
1224012251(12263 12274 
1 2375 12386 1 1 2397 1 24 09 
12509 1 252ol 1 2532 12543 
12613 1205 J 12665 12676 



.12776 12787,12798 12809 
12908 12919112930 12941 
13040 13051 13062! 13073 
13171 13l82 13193j(320l 
13302 13313 13323 U3 31 
13132113142 13453 13464 
1356] 1 35721 13582! 13593 
1S690 13700 13711 13722 



13b J H 
13945 



.14072 
14199 
14324 
14449 
14574 
14698 



14821 MH32 
14911 ■ ' 

15066 



1382*113839' 1 3850 
13956 13967|f3977 

U093 
14220 
14345 
14470 
11595 
14719 
14842 
14964 



14083 
1 4209 
14335 
14460 
14584 
1 4 70S 



15188 



.15309 
15429 
15540 
1566b 
15787 
15905 
16023 
16140 
16256 
16372 



5 . 16487 
10602 
16716 
10830 
16913 
17055 
17167 
17278 
17389 
17499 



11954 

15070} 15087 
15198 15208 
15319 15329 



14104 
11230 
14356 
14481 
I 160 
14729 
14852 
14075 
15097 
1218 



15439 
15559 
15676 
1579; 
15915 
16033 



15419 
15569 
15688 
15807 
15925 
16042 



16149 16159 
1 0266 j 16270 
16382 16391 



16497 
16612 
16726 
16839 



17065 



165 06 
16621 
16784 
16SJ9 



16952 16961 



17074 



1717617186 



17288 
1739s 
17509 



17297 
17408 
17518 



15339 
15459 
15579 
15698 
15817 
15935 
16952 



20" 



10045 

J 0190 

10334 

10477 

10620 

10763 

10904 

1104 

11185 



101)57 
10202 
10346 
10489 
10632 
10774 
10916 
11057 
11197 



11325 11337 



11464 

11693 

11740 

11876 

12014 

12150 

12285 

12420 

12554 

12687 

12820 

12952 

13084 

13215 

13345 

1347 

13604 

13732 

KtsiiO 

13988 

MHt 

14241 

14360 

14491 

14615 

14739 

14802 

14985 

1510 

15228 

15349 
15469 
15589 
15708 
15827 
15941 
16062 



25* 



1476 
11614 
11752 
11889 
12025 

2161 

12296 
12431 

11668 
2698 

12831 
12063 
13091 
13226 



35» 



40« 



30* 

10069 j 1 0081 100931 
10214 1022610238 
10358 10370110382 



45« 



5<> 



19501 
10644 



19928 



10513 10525 
10056110668 



107861079810810 



10940 10951 



10105110117 
1625010262 



10394 
10537 
10680 



10406 
10549 
10691 



I Pro. 
55* ptft* 
10129*12 
10274 11 a 
10418 2| 5 
10561 31 7 
10703 4 10 



10822 10833 
10963 10975 



11069 11080 11092 II 104 1 11 15 
11209 11220 11232 11244|11255 
1 1348U 1 360 1 1 1372 ] 11 383 1 1 395 

11499 11510 11522 11533 
11637 1 1649 1 1660 11672 
11775 11786 11798 11 HUH 
1191211923 1193411946 
12048 12059 12671 12082 
12184>12195 12200 12218 



11487 
11626 
11763 
11900 
12037 
19171 

12308 

19449 
12576 
127119 

12812 
12974 
13106 
13237 



13356 1336; 
13486 13496 
13615 13625 
13743 13754 
13871 13882 
13998 14009 



4125 14136 
1 1251 J 1262 
14377 14387 
14501 14512 
1462614636 
14750 147G0 
NH7214883 
14995 15005 
13117 15127 
15238 15248 



15359 15369 
1547915489 
1559915609 
1571815728 
15837(15840 
15954 15964 
16072 10081 



16169,16179 101881619! 
1028.:. 10295! I 639 J 1631-1 



16401 16419 



16116 16526 
16631 16640 
16745 16764 
tOs.»M 10-07 
16971|16980 
17083 17093 
17196,17204 
1730617315 
17417 17426 
17627 17636 
I 



16120 16430 



16535 16545 
16650 16659 
1676410773 
16877 168*6 
16990 16999 
1710317111 
17214 17223 
17325 17334 
17435 17444 
17545(17654 



10484 
10980 
I I 1 27 
11267 
11466 

775 4 5 



12341 
12476 
12610 
I2721J2732 12743 



2^5:; I2.s6i 



12985 
13117 



12996 
13128 



13248 13258 
1337813388 
13507 13518 
13636 13647 



137 05 
13-92 
14019 



1 3775 



,13786 
I 30M3 1391 1 
14030.14041 



14146 
14272 
14397 
14522 
14646 
14770 
14893 
15015 
15137 
1525s 



15 379 

15499 

15619 

15738 

15856 

15974 

16091 

16208 

1632 

16439 



16896 

17908 

17121 
17232 



12I5J 
12487 
12621 
12754 



12875 
13007 
13139 
13269 
13309 
13529 
13658 



12886 
13018 
13149 
13280 
13410 
13539 
13668 
13797 
13924 
14051 



1157 I 1167 



15 

15269116279 



15399 
15519 
15639 
15758 
15876 
15993 
16111 
16227 
16343 
16469 16468 



16554 
16669 
16782 16792 



16905 
17018 
17130 
17241 



17313 17352 



174S4 
17563 



17463 
17573 



-,93(, -159 U 



16573 
16688 
16801 
16915 
17027 
17139 
17251 
17362 
17472 
17582 



16661 
16697 
16811 
16924 
17036 
17148 
17260 
17371 
17481 
17594 



a 12 
1 

2 



- 

I 5 
| 7 
4 1 10 
i 12 



110-3 I ! 2 



11820 

U957 
12093 
12229 
12364 
12498 
12632 
2765 



2l 5 
7 
9 

9 11 

1 3 



12897 
13029 
13160 
13291 
13421 
13550 
13679 
13807 
13935 
1 1062 



1 4188 

14314 
14439 
14564 
14688 
11811 
14934 
15056 
16178 
15299 
15419 
15539 
15659 
15777 
15896 
16013 
16130 
16246 
16362 
16478 



10592 
16707 
16820 
16933 
17046 
17158 
17269 
17380 
17490 
17600 



5 
7 
9 
11 
2 
4 
7 

11 9 
s 11 
2 

2| 4 
7 
9 
i 11 
2 

2| 4 
3 6 
4] 9 
i 10 
2 

2| 4 
3 6 
4| 8 

* 10 
II 2 
2| 4 
3| 6 

1-8 
10 
2 
4 
6 
8 



a 10 
2 
I 



6 
8 
b 9 
2 
4 
6 
8 



156 TABLE XXH. 

CORRECTION OF THG MOON'S APPARENT ALTITUDE. 



5 App. 
ajtit. 



|_Prop . part* for Sucood s of Pa* 




Proportional parts to Alitiutcs of Altitude— Add 





r 




»' 


4' 


5' 


6' 


7' 








1' 


2* 


S' 


4' 


6' 


<7 


7 T 






3« 0' 


r 


6" 


0" 


13 7 


itr 7 


itr 


2Ii" 


J.V 


2H" 


fjv fy 


1" 


r 


3" 


V 


5" 


7*' 


B" 






10 




<i 


9 


12 


15 


18 


21 


24 27 


10 


I 


2 


3 


4 


5 


6 


7 


V 


10 


20 


2 








14 


17 


ID 


22 


25 


20 


1 


2 


3 


4 


5 


6 


7 


5 


9 


SO 


2 






IS 


13 


16 


18 


21 


23 


30 


I 


2 


3 


4 


5 


O 


7 


8 




40 


2 




7 


10 


12 


15 


17 


19 


22 


40 


1 


2 


3 


4 


5 


5 


6 


7 


8 


50 


2 


5 


7 


<> 


n 


14 


16 


18 


21 


50 


1 


2 


3 


3 


4 




G 


7 


3 


4 


2 


X 


7 


IT 


u 


13 


16 


17~ 


19 


7 o" 


1 


2 


2 


3 


4 


6 


li 


7 


f 


JO 


2 


4 


fi 


H 


10 


12 


14 


10 


18 


10 


1 


2 


2 


3 


4 


5 


3 


6 


T 


20 


2 


4 


G 


8 


10 


11 


13 


15 


17 


20 


1 


1 


2 


3 


4 


4 


5 


6 


T 


30 


2 


4 


5 


7 




JJ 


13 


It 


16 


30 


1 


I 


2 


3 


I 


4 


5 


B 





40 


2 


3 


6 


7 


9 


10 


12 


14 


15 


40 


1 


1 


2 


3 


3 


4 


5 


S 





60 




3 


5 


6 


s 


10 


n 


13 


14 


50 


1 


1 


2 


3 


3 


4 


5 


5 


6 


5 


2 


3 


£ 


6 


B 





ii 


12 


14 


8 


1 


1 


2 


2 


i" 


a 


4 


a 


t 


10 




3 


4 


6 


7 





10 


12 


13 


or 10 


1 


I 




2 


3 


3 


4 


4 


i 


SO 


1 


3 


4 


5 


7 


8 


10 


11 


1- 


9 20 





1 


1 


2 


* 


3 


a 


4 


4 


30 


1 


3 


4 


5 


6 


8 


ft 


10 


12 


30 





1 


1 


2 


2 


2 


3 


4 


4 


40 


J 


:> 


4 




6 


7 


9 


10 


U 


40 





1 


1 


? 


2 


2 


3 




4 


50 


1 


2 


4 


ft 


6 


7 




9 


11 


so 





1 


1 


2 


2 


% 


3 


3 


3 



TABLE XXIL 

CORRECTION OF THE MOON'S APPARENT ALTITUDE, 



157 



alt it- 



; 



4 50 
7 50 



11 
10 
20 

40 



47 56 48 55 40 

47 59U8 56 49 

48 249 1 
16 549 
48 649 
lb 11; 49 10 50 

46~13 49 12 50 
48 10 49 15 50 
18 is |9 n 50 
18 20 10 50 



48 22 40 21 
48 2149 23 



» 

10 
20 
30 
JO 

_50^ 
13 
10 
20 

_I 



is lit* 19 
48 27 49 
48 29 49 
48 &0 49 
48 32< 49 



48 33 49 



48 34 49 
48 85 49 

48 36 49 
48 S6j49 
48 37 49 



14 

10 



40 

50 
15 
I if 
20 
30 



10 
20 
SO 
40 

50 



17 
10 
20 
30 
40 
50 



18 
10 
20 
30 



54' I 55' 56' 57' I fits' , 59' 60" 61' 



5 1 50 

57 50 
50 50 



20 



AO 
50 31 



25 50 
20 50 

28 50 

29 50 



30 
31 



32 50 

33 50 



35 50 

35 50 
48 38|49 36 50 



48 38 49 36 60 
48 3949 37 50 
48 39 49 37 50 
48 39 49 37 50 



46 39 49 37 
48 39 49 37 
48 39 40 37 
48 39119 37 
48 flM40 37 50 
18 39 49 37 50 
48 39 49 36 50 
46 38 49 36 



35 ->o 



46 36 49 35 50 
48 37 49 
48 37 49 
48 36 49 33 
48 35 49 33 50 
18 31 19 32 50 



50 28 51 



48 34 49 31 
48 33 49 30 59 27 
48 32 49 29 50 
48 St 49 28 50 
46 30 49 27 50 
48 29 49 



48 27 49 
(48 26,49 
48 25 49 
48 23149 



40 48 22 49 19 50 



50 



48 2l|49 17 50 14[5l_U6_2_ 8 53 



19 
10 
20 
30 
40 
60 



48 1949 16 50 



48 is[49 
43 1649 13 
48 14 49 11 
48 13 49 
48 11*49 T 



,1 

051 
9 51_ 

1151 
14 51 
16 51 
1851 



27 



SI 



50 



II 



5351 
5051 
59 51 
2 52 

5,52 
_858 

1052 
1252 



17 52 
10 52 

20 32 



52 52 
55 52 
58 52 
1 53 
453 
7 53 



51 



53 



5153 

57 53 
53 
3 54 
6 54 



8 



54 



11-33 
1353 
1553 
17 53 
19*1 



1054 
12 5 1 
14 54 
16 54 



18 54 16 55 15 



51 



25 51 
20 51 



51 



22 52 

23 52 
25 52 
9652 



20 51 
30 51 



5 1 



3-51 

32 51 

33 5 I 

34 51 
3151 



27 

28 

29 52 

30 52 



21 53 1954 

22 53 21 54 

23 53 22 54 

25 53 23 54 

26 53 21 54 
53 25 64 



31 52 
3152 

32 



35)51 
35 SI 
3551 
35 51 
35 51 



S5 



51 



50 35 
50 35 
35 



3 1 ■ • 1 
34 51 
50 34 51 



3150 



32 51 
50 31 51 
30 51 
29 51 



51 3352 
51 33 52 
51 33 52 



27 



28 53 26 54 
i 

54 



28 53 



27 

29 53 28 

30 53 28 54 
r>2 30 53 29 54 

53 20 54 



32 as si 

33 52 
33 52 



33 52 
33 52 
33 52 
33 52 



21 

31 53 
31 
31 
31 



53 29 54 
53 29 54 
SO 54 
53 30 54 
53 30 54 
53 29 54 27 



32 52 
31 52 



53 29 51 

53 29 5 1 

53 28 

53 28 

30 53 27 



33 51 
32 51 



26 50 



51 
26 51 
25 5 I 
24 51 
23 51 



2 1 5I> 

23 50 
22 50 19 



20 50 



14 50 
50 
50 
9 50 
50 



2S 53 
27 53 



31j52 28 63 
3052 
2952 
29 52 20 53 
2S 52 
27|52 ft 

2652 
2552 
24 52 
2252 
2152 
20 52 



22 51 
20 51 



17 51 
1651 



19 52 
1752 
16 52 
1 152 
1352 

T S 



1351 
11 51 
9 51 
751 

(i 51 

4 f 5l 



9 52 
652 
6 52 

1 52 

2 51 
51 



29 53 27 5_1_ 
26 54 
25 54 



23 53 21 54 
19 54 
S3 18 54 
20 53 17 54 
18 53 16 54 
17 53 14 54 



22 53 
21 



Prop parta for Seconds of p>r. 



50 54 19 
53 54 52 
5654 56 
59 54 58 
2 55 t 
4 55 3 

1. 



1 
10 10 



7 55 

9.55 
11 55 10 
IS 55 12 
1555 14 

,ljV5 



1855 17 

19 55 18 

Si 55 14 

22 55 20 

23|55 21 

24 55 22 



25 55 23 

25 55 24 
2655 24 

26 55 25 
27|55 25 
27|55 25 



27155 26 
28 55 26 
28 55 26 
28 55 26 
28 55 26 
55 25 



27 55 25 
27 55 2i 
26 55 24 
26 55 24 
25 55 23 
2 J 55 22 



25 54 
24 54 
23 54 

-251 



24 55 21 
23 65 21 
22 55 20 
21 55 19 
20 55 10 
1955 16 



16 53 IS 54 



14 53 II 



1353 
1153 

9 53 



6 53 
4 53 



1855 15 

1755 14 

15 65 13 

14 55 11 

15 55 10 
11 55 



54 



10 54 
8 54 
6 54 
I 51 



10,55 
855 
755 

355 



1 51 58 



3 54 
153 

52 59 53 
52 57 53 
S2 5S'5S 
52 53 53 



51 56 
58 54 54 
56:54 52 
54 54 50 
52 5 1 
40 54 461 




10 10 



1* 2' 



1 2 
11 1213 14 
20 20 21 22 
30 29 30!31 



40 30 40 41 
50 49 50 51 



IS 



3" 4' 



*, 4 
3 14 
23 24 



6 6 7! 8 
15:16 17 1819 
25 26 27 28 29 



12 33 34 35,36 37 38 



42 43 

52 53 



44 45 U6 47 
54 55 56 57 



Si 4 
13 14 



71 6 



11 12 

2O20 21 22 23 24 
30 29 30 31 32 33 



B 

161161718 19 

24 25: 



4n 39 



40 41 42 13 14 



50 i-i 50 51 5 'J 53 



Oi 
1010 



20 20 21 21 22 23 24 25 26 27 28 
30 29 30 31 32 33 34 35 36 37 38 



40 39 



50 49 50 51 52 5 3 54 55 56 57 



01 
1010 
2019 
30 29 30 31 
4039 40 41 



1 

II 

20 21 



50,49 50 

~0| 
10 10 11 



40 39 40 
5048 



1 10 11 



Oi 
10 lo 



34 



12 13 14 



3 4 



40 41 42 43 14 45 46 47 



2 

12 13 14 



3, 4 



22 23 
32 33 
42 43 
52 53 
31 4 
12 13 14 



20.19 20 21 22 23 24 



30 29 30 31 32 33 34 35 36 37 38 



41 

49 50161 52 




20J9 2ol2ll22 



2 3 4 
12'l3 14 

23 



30 29 30 31 
40 39 39 40 
50 48 49 50 51 52 



SI SI 3 1 
41 42 43 



3 4 



1| 2 
II 

20 19 20[21 22 23 24 
30 29 3031 32 33 34 



1213 1415 15 

25 
35 

40 39 39140 41 42 43 44 



B|49|&0 5152 
1213 



0, 

10 10 10|U 
20 19 20 21 



0, 



5* L' 



S" 



26 27 
S6|S7 
46|47|48 
~>4 55 56 57 58 



15 16 1718 19 



252627,28 
SS|S4 35 36 37 38 



42 43 44 45 46 46 47 



24 25 26 27 28 



35 

14 

53 54 



22 23 212 



30 29 30 30 31 32 33 34 35 36;S7 
40 363940 41 42 43 



50 48 49 50)51 52 52 



10, 01011 12 IS 14 
20 1 9 ( 20 21 122 2S l 24 25]26 27| 



Or 1 
10 



2 3, 4 6 



30 28 29 30 31 32 33 34 , 
40 38 39 10 41 12 13 44 15-16 46 
50 47 48 49 50 5152 



2, 3 4 
1213 14 



91011 

20 19 20|21|22 23 24 24 25 
30 2S 29 30 31 32 33 
10 3s 39 10 II 11 12 

50 47 148 49150 51 62 53 64 55 56 



7 h 



6 7 

j : IT 



S 



ll> 17,1* IS 



1047 18 

55 56 57 



26 27 28 I 



51 55|56|57 
6 

15 16[17 16 



54 



7| 81 
1017 



36 37,38 
15 -16 17 

55 56 57 



7 8 9 
10 17 IS 
26 27 28 
36 37 38 
15 46 17 
55 56 57 




P. part* to l 1 2' S' 4* 5' 6' 
min. of»lt 0*0*0*6" 1 v 1" 



7' 8' 
1" 1" 



Add 



P. parti to V 2* 3' 4*5' 6' 7' 8* 9* 
min. of Bit. 0* 0* 0* 0* 1* 1* 1" 1* 1* 



100 TABLE XXII. 

CORKECTION OP THE MOON'S APPARENT ALTITtDE 




of altit. I 1* \" 2* S* 3* 4* 5* 5" li* 



Prop, parts to j r 2^ 3/ 4' 5^ <F~r Hj ^|sub 



TABLE XXII. 

CORRECTION OF THE MOON'S APPARENT ALTITUDE. 



iltit 



Horizontal Parallax* 



51' I 65' | 56' 



50 
10 
SO 
30 
40 
50 



S3 55 34 33 35 12 35 51 



is 4b 3 1 ate 35 & 

33 4134 19 34 56 35 36 36 14 36 62 37 31 



35 43 36 22 37 37 31138 17 

38 9 



33 3134 12 31 .10 35 28 36 7 36 45,37 23 38 1 
35 59 30 37 37 15 37 ll 



33 27 1 34 5 3 1 43 35 21 
[33 20 33_5H 34 36 35 14 



33 U-33 51 34 2b 35 6 35 44 36 22,36 59 37 17 
34 51)35 30 36 14 36 52 37 2!' 



33 6 33 13 31 21 
132 50 33 30 34 14 
32 52 33 2954 6 



32 45 33 22 33 50 34 96 35 13 36 6il 36 28 37 5 
32 37 33 1133 52 34 29 35 635 42 36 20 36 57 



32 30 33 
32 
3j 
32 

32 1 
31 64 



23 33 
1632 
9 32 



40 32 



31 47 
31 

31 32 32 
31 25 32 
11 
31 



1*31 
10 31 



31 

30 56 31 31 
30 
30 

30 

30 20 



7 33 
033 
53 33 
43 33 
32 38 33 
32 30 33 



44 34 21 



34 13 34 



32 23 32 
16 32 
8 32 
1 



32 
53 32 
40 32 



is 31 
41 31 
3331 
31 



I 'J 30 
1130 

4 30 
56 30 
4*30 



31 38 32 
32 
23 31 
1631 
8 31 
31 



30 
30 
30 
20 
29 

29 41 30 15 30 



30 31 
22 30 



29 33 30 7 
20 26 29 69 30 
29 IS 29 
20 11 
20 3 

28 65 29 2J- 



51 
2!J II 



20 30 30 



48 29 20 29 



40 29 
32 20 
25 23 
17 28 
9 28 41 



21 



51 



35 



27 



30 1 



57' 



36 29 37 



34 51 



34 44 35 21 



20 34 
22 33 
14 33 
7 33 



59 33 
52 33 
11 33 
M 33 
29 33 



634 



58 34 35 
34 27 



35 34 
26 34 



12 5! 



II 

4 

20 33 50 34 
4H34 
33 40 



19 



13 32 
6 32 



1 

57 

49 33 



5-32 



32 



32 10 



32 2 32 



20 31 
12 31 



5 1 



5031 
4711 



30 10 31 14 



1 ; 30 

30 



ao 



5; 20 
40 29 
29 



53 30 
45 30 
37 30 
29 30 
21 20 
13 20 



28 33 29 5 29 37 



30 



28 1 

27 54 28 25 28 57 29 29] 30 
27 40 28 17 28 4020 20 29 
27 38 28 38 4120 12 20 
27 3028 I an 33 29 4 20 
27 22 27 63 28 24 28 65 29 



58' 



35 52 36 29 37 7 



35 29 30 6 36 44 37 21 



35 5*36 30 37 IS 



34 5h 



50 35 
il 35 



34 19 31 



24 
33 10 33 
33 8 33 
33 
43 32 18 32 5* 



>2 I I 33 



30 33 
32 28 33 
46 32 20 32 
31 38 32 12 
32 4 
31 56 



9 30 
1 

53 30 



30* J 60' 



T 

8 37 46 38 25 



37 l; 



35 35 



27 36 
19 35 



11 



3 35 
55 35 
48 35~ 
40 35 



32 35 7 



21 



M 



33 32 34 7 



1534 
34 



33 59 31 35 



51 



4331 

35 34 
27 31 
10 33 



33 



31 ffi 32 21 32 55 
6 31 39 32 13 32 46 23 
58 31 31 32 4 32 38 33 
50 31 23 31 56 32 29 33 
42 31 15 
34 31 7 31 393 



ii 
31 

26 30 58 3f 
18 30 60 31 
42 31 
30 3 131 
25 30 
17 30_ 

930" 
30 
52 30 
13 30 



2 30 



27 15 27 45 28 16 28 47 29 1620 4910 
27 7 27 37 28 
20 59 27 20 28 28 31 
20 6127 2127 51 

26 43 27 13 27 44 28 14 28 44 29 14 29 45 30 _. 
20 35 27 6 27 35 2B 0*28 3tf 29 6 29 36130 6 



20 

8 28 3929 10 20 40 30 11 
30 

28 22 28 53 20 23 29 54 



to 



35 48 



1« 

h 

MM 3:i 
■2 I 



10 30 

32 36^ 

24 30 
15 35 



34 59 35 



5J 



43 36 



35 



3 1 



1 1 33 45 
2 33 3 
54 33 28 
46 33 20 
38 33 
29 33 3 



32 21 
2 IS 



32 4 
31 55 
31 47 32 



6 31 
57 31 



49 31 21 



4031 12 31 44 

31 35 

11 21 

31 17 

31 



32 31 

23 30 
15 30 
30 
58 30 29 31 



or 



30 
36 



30 



1 1 in 

50 



35 43 2i' 



35 



20 35 
18 34 
1034 
2 31 
53 34 



M 

31 
31 

33 
12 33 
33 



3* 32 

M 32 



31 



2f 

n 

2 

64 
46j 
~3f 
21 
H 
Mi 
1 
5 3 



30 51 
30 42 
33 
30 21 
1 



i rn(». purl* UsT 8ei unils for 



20 12 



3n 19 19 2021 21 22 22 23 24 21 
40 25 20 26'27 28 29 29 30 30 31 
511 31 32 32 33 31 34 36 35 36 37 



30 



40 24 21 25 20,26 
50 30 30 3lj32 32 33|33 34 35 [35 



OM 



1 3*, 4' 



112 3 
6 7 7 8 
1313 14 16*15 
19 20|20|2lj22 
25 20 27 27 28 
323233|3434 

qTOpa 2 

7 7 8 U 



3 4 
10 10 

101: 

22|2S 
20 20 

35130 30 37 





6 

1213 



18 

24 

30 31 



3 4 
910 

12 12 13 14(14 15 16 
18|L8 I0|20|20 2l 21 
27 27 



1212 



10 21 



20 1 
SO 16 
40 21 



13 111-115 



19 1920 21 
262027 



I* 



22 23 23 21 
28 29 29 30 
32 32133 33 34 35 36 36 



~2l" 



7| 8 
13 13 



19 1920 20 21 



23 24 24 25 20 
2<> 30 30 31 31 



211 
~u 

10 

20 

U 
40 

50 2S 28 29 201 



40 23 23 24 24 25 
28 29 29 3o 31 



3 3 4 4 6 
8 910 10 
14J4 15 15,16 
2<J 2n 21 22 
23 23 24 24 25 25 f 20 26 27 
30 30 31 [31 32 33 



1 2 

12 13 1 
18 18 19 191 



1 2 




11 

101717 1b 



6 7 
12 I* 



50 27 27 2* 2^ 20 30 30 ll] 31 32 



2 3| 3| 41 4:: 6 
7 f»| 8 9 9'10 
11 11 li 13 13 14 1115 16 
18 19' 1 9 20 20 
23 21 25 25 20 
50 26 27|27 2b|28|29 29 30j30 31 

"5 
10 



20 10 II 



16J17 17 18 
21 22 21 W3 



5 



3 
910 



lo 



910 



lo 



3 3 
9 9 
15 15 



2 1 25 



30 31 



8" 9* 



10 17 



6 
11 

If 

22 23 23 
28 29 29 



1011 
10 17 



20 27 

22,32 33|34|34 

1 3 
8 9 



11 11 2 2 31 3 4 51 5 
7| 7 8 8| 9 1010 11 
12 1213 14 11 15 15 1010 
18 1h lo|l 9 20120 21 [22122 
25 20 27 27 28 
31 32 32 33 33 



5 5 
10 lOjll 
10 
21 



10 17 
2223 
27 28 28 

M 



3l 3 41 41 6 
8 9) 9 10 10 
13 14 14 15 10 
19 19 20 20 21 



22 23 23 24 24 25 25 20 26 



1510161 



11 2 
ffl 7 
11 II: 



13 1IUU 15 
16|18 191920 
40 20 21 21 22 22 23.23 24|24 25 
50125 26 20*27 27l28 , 28 29 29 30 



3] 3 4 4 5 
8 8 9 9,10 



Prop, puts to 
mitu of altit 



V 4' 
2* 3 ' 



4" 6* 6" 6* 7* 



Sub. 



1<J2 I A 11 1 

CORRECTION OF THE MOON'S APPARENT ALTITUDE. 




104 TABLE XX1L 

CORRECTION OF THE MOON'S APPARENT ALTITUDE. 



D A PP 

*tl tit. 



Horiiontal PttMllar 



part* for Secoada of Pit, 




Prop, parts to 5 V ¥ 3' 4 5' 6' V 8' V » 
mm. of glut. iTa'r 4" 6 f 6 tf 7'8*r) 



Sub. 









TABLE XXIII. 






165 


The Moan Reduction of the Moon's Horizontal Parallax, answering to inr Latitude. 






according to the spherical figure of the Earth. 
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86.00 


85.59.67 


20 


11,15.10 


50 


20.47.39 


40 


30.38.32 


40 


49.39.17 


87,00 


86.69.57 


30 


11.25.31 


21.00 


20.57.41 


31.00 


30.68.33 50.00 


49.69.18 


88.00 


87.69,58 


40 


11.35.3S 


10 


21. 7.42 


20 


31,18.34 30 


50.29.18 


89.00 


88.59,59 


50 


11.45.43 


20 


31.17.43 


40 31 .38,35 51.00 


50. 69.19190. 00 


|90, 0, 
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TABLE XXV* 

The refracted Semi -diameter of the Moon, 



3*9 Semi -diameter by tho Nautical Almanac. 



Apt. 
Alt. 



1,00 

6 

10 

so 

85 
80 
16 
40 
60 
5.00 



10 
SO 

so 

40 
AO 
0.00 
10 
20 
3D 



40 
7,00 
20 
40 
8,00 
30 
0.00 
10.00 
11.00 



12.00 
13,00 
14.00 
lG.OO 
18.00 
19,00 
31,00 
24.00 
27,00 



30.00 
33.00 
36.00 
39.00 
42.00 
45,00 
48.00 
51,00 
S4.00 



57 .cm 
60,00 
65,00 
70,00 
75.00 
SO, 00 
90. 00 



14.40 15,00 



1015 

15,15. 
1415. 
13 15 
1215 
11 15 
10|16 

015 

8 

7 



15. ©15 
15. 5,15 
15, 4 15, 
15. 316 
15. 215 
15. l|l5, 
15. 015 
14,5915 
14.5815 



67115, 
5015 
55 15, 
5415. 
53 15 
52 15. 
5115 
50[l5< 
4915 



4815. 
4715. 
4615, 
47 15, 
4715. 
4615. 
4715. 
4715. 
47 15. 



15.20 15.40 



4916 



37 



15. 



67 

36|15.66 
56 
54 
53 
ffl 
51 
50 
10 



15, 
IS, 

15 

15 
15 
15 

71 15 
7 15 



11 



14.48 15. 
14,4015. 
14.40 U, 



14.6015.10 
14.6015.10 



15.31 
15.31 



14.6015. t0|lS, II 

14.50 15.1015.31 
14 51 15.1315.32 

14.51 15.12 15.32 



14.52 15.13 
14.5215.13 
14.63 15,14 
14. 53; 15. 14 
14.5415,14 
14.5416.14 
14.6415.15 



15.33 
15.13 
15.14 
15.14 
15.15 
15,15 
15.15 



15.48 
15.40 
15.60 
15.51 
15.52 
15.51 
15.52 
15.62 
15.53 



15.53 
15.54 
15.65 
15.55 
15.55 
15.66 
15.56 



1 

lu. on 



16,20 



36 16, 
35,10. 
3410, 
33 10 
32<16 
3lll6, 
30 16 
2016 
2S 10 
If 16 



16.12 
16,12 
16.12 
16.12 
16.13 
16,13 



16.14 
16.14 
16.15 
16.16 
16.16 
16.10 
10.17 



16 



TABLE XXVL 

Theeugmeated lower Semi - d i uc et*»r of the 



: i Btml -diameter by |h« Nautical A I 



Apt 

AIU 



,31 16 
30 16 



16.32 
1G.33 
16.32 
1033 
16.33 
16.34 



16.31 
10.35 



16.52 
16.53 
10.53 
16.53 
16,51 
16.54 



16.55 
16.56 



16.36:16.66 
16.3616.57 



16.30 
16.37 
16.37 



16.57 
16.58 
16.59 



14*401 

t P 
14.41 

11.42 

14.42 
14,43 
14.44 
14,44 
14.45 
14.46 



15'00,lrt^ 



16. 1.15.21 

15. 215.22 

16. ill 5, 23 
15, 3,15.23 
16* 41***4 
U* 415.25 
15. 5,15.21 
15. 615.26 



15'40- I61HT1 



615.27 
715.18 
815.28 
8 15.29 
915.30 
915.30 
10 15.31 
1015.31 
1215.32 



51 15. 
5115, 

52 15. 



1215.32 
1315.33 
1315.13 

14 15.14 
I I 15. II 
1415.15 
1415.15 

15 15.15 



15.41 
15.42 
IS. 43 
15,43 
15 .44 
15,45 
16.46] 
16.47 



16. 
16. 
16. 
16. 
16. 
16. 
16. 
16. 
15.4716. 



6^0*161 



1116-31 lift 

•J 16 J." 

4 16.24 fU 

4 16.24 1M 

5 16 
• 16. 
7 16. 



15.48 
15.48 



15.49 16 



15.50 
15.61 
15.61 
15,52 
15.52 



15.63 
16.51 
15,54 
15.65 
15.65 
16.65 
15,6fl 
15.66 



* l6.1i 

816.L 

916.W11 
I0jl6.3«jlt 
11 16.11 !» 

II 16 .Jik 

1216.1 
12[16J 
13 16.3 



16.13 
16.14 
16.14 
16.15 
16.16 
10.16 
16.16 
16.17 



16 
16.1 
16.! 
16, 3 
16* 
16. li 
16 J 



TABLE XXVII. 

The lower Apparent Semi -diameter of 1 



O'i Semi-diameter by the Nautical Aim** 



AIL 



15.4615.52 



4.00 
10 
20 
30 
40 
50 



5.0U 
10 
30 
40 

6 00 
20 



16.21116.27 
16,1016.25 
16.1810.21 
16.1616.22 
16.1416.20 
16.13 16.19 



16.11 
16.10 
16. 8 
16. 7 
16. 5 
16, 3 



40 

7.00 
40 
8.30 
0.00 
11.00 



14.00 
18.00 
19,00 
90,00 



16. 1 
16. O 
15.68 
15.50 
15.55 
15.53 



15.50 



16.17 
16.10 
16. H 
16.13 
16.11 
16. 9 



16. 7 
16. 6 
10. 4 
16. 2 
16, 1 
16.69 



15,56 



15.48 15,54 



15.47 
15.46 



15,53 
15.52 



15,5* 



16.33 
16.21 
10,30 
16.28 
16.26 
16.25 



10.23 
16.22 
16.20 
16.19 
16.17 
16.15 



16.13 
16.12 
16.10 
16. 8 
16. 7 
16. 6 



16. 2 
16. 
15.50 
15.56 



16. 4|l6. M B 
16, 39; 10 .463*.* 
16,37 16.41?* * 
16.36 16.43 l« * 
16.34 16.40 1** 
16.32 16,3810.** 
16.31 16.37,16- 



6.29 16.35jl«. 
16.28 16.I4K* 
16.26 16. 2'2 16 
10.25 16.3116 



16.23 
16.21 



16.19 



16. 8 



1 6.2916. 

le.trii. 



16.2616.9 



16.18 16.24 UH 
I6.16l6.22jl6<* 
16.14 
16.13 
16.11 



16 SO 16.31 
I6JIM 
16.17 |lB 

16.14(16* 
16. 6,'I6.1216. 
16. 6 16.11 16. 
16. 4 16.10 16 



TABLE XXVIII. 



167 



The Semi-diameter of the Sun or Moon at different Altitudes from their 
Centres, to any port of their lower Serai-circumference* 



00 



IS 
24 
36 



64 St 



10 20 30 40 50 00 10 21)40 00 



13 12 11 
17 



•0 24 2*22 21 201 IU 
<rf>27 20 25 24 23 22 



72 29 2H 27 



19 18 

20!l9]8 17 



10 15 
17 



26 25 24 



78 $0 29 2 s 2? 20 25 it 23 22 20 is l(> 
84 55 33,32 30 2* 27 25|24.23|21 Ifl 17 



5° 



15 



I 
I 

g 
u 

16 

18 17 16115 
21 20 19 17 



13 12 



14 



70 



1 1 



33 33 21 1917 



1 

3 


9 
12 10 



13 



io u 



10 00 20 10 00 30 



1211 

13 12 



11 13 12 



15 11 



11) 17 IS 14 13 



13 



12 II 
1211 



Decries. 



010 11 12 13 14 15 10 18 20 35 



7 

8 

e 
10 

10 9j B 



3, 3 

3 3 

4 3 
4 8 

4l 3 





1 
1 

2 1 



TABLE XXIX. 

The Semi-diameter of the © and D reduced by the dip of the 

Horizon, 



The Semi -diameter of the O aud C by the Nautical Almanac. 



* ■ / a 

HL 14.40 14.50 15.00 15.1015.2015.30 15.40 



14 
13 
2 13 



4 12 

12 



10 
11 



toil, 

43 13, 
1913. 
i 



13. I 13 



.45 12 
32 12 
20 12 



811 
911 



39 1 1 
3011 



[2 11,22 11.32 11 



.14 



11.21 



15 10 



10 



10 



17|l0 
1840, 
1910. 



fill 
56 
II 



20|10.24 



22 10 

23 10 



34 
20 
28 
30 
35 
40 



45 
00 
60 
70 
80 
90 
100 
100 



18 10, 
!2 10 

610, 



10.31 



52 13 



II 



.20 12 



,4911 
.40 II 



It 



Id 1 1 



II 

II 

54 11 



10.44 



28 10. 
22 10. 
10 10. 
1010, 



12 



10 15 
13 14, 
UJ 13 



50 13 
M 12 
2b 12 
Is 12 



2015. 
2*11 
5013. 
41 13 
25 13 
22 13 
00 13 
49112 
38 12 
2* 12 



30 15. 
33 I I 
0914 
14 



40 15.50 



5913. 
IS 12. 

3812, 



15*50 10.00 10.10 16.20 



14.53 



19 14,20 



14.11 
13,55 



13.42 13*52 14 



2<J 13 30 



13 



9 



13.19 13 



,20 11 
is 11 



y 12 
Oo 12 
52 12, 

44I11 

3611 
28 11 



38 13. 8 

48 12JI8 
,49 



I912.29|12.30 13 

30 12.40 12,50 



10 



38 10 
3210 
20 10 
211 10 
8 10 
57 10 



10 12 
2 12 
54 12 
10 II 
3s LI 



20 12 
12 12. 
412. 
5012, 
is U. 



22 12 



14 



6 12 



31 



11,41 



24 11 
17 11 



II. 10 M ,20 11.30 



411. 



12 10 
30 10 



30 



10. 



.40 
.21 

6.48 8.58 



8.26 
8. 6 
T.27 
0.51 
618 
6.47 
5.17 



II 



34 11 
2711. 



4 4 11 

37 11 



Mil 
II. Hll 
211 
50 1 1 
10.50 11 
18 10.28 10.38 10 
10.27 

0,51 
9.28 



58 
5211 
40 10 
40 
2H 
17 
6 10. 



9. (1 
8.40 
8. 7 
7*81 
6.58 
6.37 
5.57 



12 



10 12, 
S 12. 



11 



1H 1 1 . 



Oil. 



11.31 
28 
11.22 
.16 
11.10 II 
10,58 11 
37 10.47 
26 10 36 
10.11 
9,48 



9.20 
9. 6 
B.37 
7,51 
7.18 
8,47 
0,17 



10 
13 

3914.49 



12.69 13 



34 



-31 14, 
15 11. 
2 14. 
60 14. 
3913. 



2S 



13 



18 13 



13 



9 13, 
.00 13. 



4212.5213 



12 44 



20 12, 



3GI2. 
2812. 



4 12. 
5712. 
50!l2. 



7 12. 
12 



44 11 
38 11 
32 II 
20 11 



20 



811. 



57 



46 10.5611 



51 



11 



It 



31 



9.46 
9,26 
8.47 
8,11 
7,38 
7. 7 
6.37 



16.30 16.40 



30 10.40 



.33 

5915. 9 
,51 

,84 



12 14 



15.43 
15.19 
15. 1 
14.45 
22 14.32 
10 14.29 
5914. 9 
4813.58 
38 13.48 



12 



1913 
10 13 

13, 
13 



, 9 

,54 
10 12 
38 12 



17 12 



10 



12. 4 12 



4811 
4211 
36 II 
30 11 
1811 
711 



68 



10 



9,50 
9.36 
8. 50 
B.21 
7.48 
7.17 
6.47 



12 



12 



52 Vl 
4611 
4011 
28 11 



8 10.18 10.2810.38 



29 13.39 
2013.30 
12 13.22 
4 13.14 
5613. 6 
12.58 
13*51 
12 44 
13.27 
12.30 



12,24 
12.18 
2112.12 
5012. 6 
50 12. 
38 11.48 
11.37* 
11 26 
11* 1 



6 10.16 



9.56 
9,17 
8.41 
8. 8 
7.87 
7. 7 



106 TABLE XXX. 

The correction of the Stars Altitude to different height* of the horizon, 

Th« height of the ej« »bor« th« horizon in feet. 

9^ 



Sun m» fi 

All. | " 



0*40 29.20 29. 3t 29.4129.61 
,55|27 ,26 27 . 36 27 .40 II . 57 
1 .00 20. 4927. 00^7.] 1,27. 21 
1.1025, 40 25.51 2fl. 2 20.1226,21 20. 31 
1 .20 21 .15 21 .46 24 .57 25 . 7 25 . 16 25 .25 



1.20123.35 23.40 23.57 24. 724.1621.25 24.33 24.41 24*4024. 47 



1 . 40j22 .38 22. 40 ,23. 00 123. 10 23.19 
1.6521.2021.31 



2 5 20.31 
2 20 19.24 



2.35 18.24 



2.50 
1.10 16 
3.30 15 
3.50 14 
4.20 13 
4,50 
5.30 



17.29 17 



.35 
.28 
.31 
.28 
6*30 10.23 
.22 



7.20 



8.40 
10.30 
II. .0 
17 00 
25,00 
42.00 
44.00 
45.00 
46.00 
47.00 



48.00 
49.00 
50.00 
51.00 
62.00 
53.00 
64.00 
55.00 
56.00 
57.00 



58.00 
59.00 
CO. 00 
61.00 
62.00 
63.00 
64.00 
65.00 
66 on 
67.00 



6U.00 
69.00 
71.00 
73,00 
75.00 
77,00 
79.00 
81.00 
83.00 
85.00 
87.00 
90. OU 



20.42 20.53 21. $21.12 21.21 



21 



9, 



8.21 
7.20 
6.23 
5.24 
4.22 
3,23 
3.19 
3.17 
3.15 
3.13 



3 . I I 
3. 9 
3. 8 
3. G 
3. 4 
3, 3 
3. 1 
3. 
2.58 
2.57 



2.53 
2.54 
2.53 
2. 5 J 
2.50 
2.49 
2.48 
2.46 
2.45 
2.44 



2.43 
2.42 
2.39 
2.37 
2.35 
2.33 
2.31 
2.29 
2,27 
2.25 
2.23 
2.20 



8 



30. 

28. 6 28,15 28.21 
27.30 27.30 27.47 



21 .42 21.52 



1 9 .55 



18.35 18 



16 11 



12 



39 11 



8.32 
7.31 
6.34 
6.35 
4.33 
3,34 
3.30 
3.28 
3.26 
3 I| 



3. 22 
3.20 
3.19 
3.17 

3.15 
3.14 
3.12 
3.11 
3. 9 
3. 8 



I 
3 

3. 4 

3. 3 
3. 1 


.59 
.57 
.56 

.55 



2.54 
2.53 
3.50 
2.48 
3.46 
2.44 
3 42 
2.40 
2.3* 
2.36 
2.34 
2.31 



19.46 10,5620. 5 20,14 20 22 20.30 20 . 38 20,46 20.53 21 .tOttl. 



12 



48 15 
57 15 
50 14 
53 U 



18, 
56 17. 
5S 16- 



6.43 
7.42 
6.46 
5.40 
4 44 
3.45 
3.41 
3.39 
3.37 
3.35 



3.33 
3.31 
3.30 
3.2* 

3.26 
3.25 
3.23 
3,22 
3.20 
3.19 



3. 6 



3. 6 
I. 4 
3. 1 
2.50 
257 
2.55 
2.53 
2.51 
2.49 
2.47 
2.45 
2.42 



00 12 



8.53 
7.52 
6.55 
5,56 
4.54 
3.55 
3.51 
3.49 
3 47 
3.45 



3.43 

3>41 
3.40 
3.38 
3.36 
3.35 
3.33 
3.32 
$.30 
3.29 



3.27 



315 



2.55 
2.52 



10 



<2. I 



11 



30. 10 30. lb 



28.31 
27.55 



30 . 20 30 . 34 30 . 42 30 . 49 SO.IttfU • 
38.44 SV. 129. 
28. IB 28.35 38. 
26,3b 26. 46126. 54(27, 917. 927.1627. 
25.33 25.41 25.4925.57 26. 4 36.11 26. 

1 I W. 



n . 29 23 . 30 23 . 44 23 . 52 34.0* 



22.10 



22. s 22.2ii 22.3 1 22.4*2 22 



21.2921.3 



14 19.22 19.30 19 



13 10 



12 



,27 
.22 
.24 
.33 



17. 
16. 
LI, 
14 
13, 
12.26 12. 
11 



.26 14 
-29 13 



9.19 
6.18 
7.21 
6.22 
5.20 
4.31 
4.17 
4,15 
4.13 
4.U 



3.59 
3.58 
3.56 
3.55 



13 



28.3928,47 
28.03 28.11 



21.45 



32 L6 



23 3 



14 , 15 , Iti 



38 19, 
43 18, 



36 10 



11.61 u 



17 



26. 4 36. 
25. 4 25. 
24. 7 24. 



18 



16 19 
SI 18 
46 17 



53 



50 14 



U. 



50 1 2 
45 11 
U lo 



9.43 
8.42 
7.45 
6.46 
5.44 
4.45 
1.4! 
4.39 
4.37 
4,35 



4.33 
4.31 
4.30 
4,28 
4.26 
4.25 
4.23 
4.23 
4.20 
*t.l9 



53 

5* 
4 

97 
*» 
:>r 
$9 
51 



9.50 
8.49 
7,52 
ft.M 
5.51 
4.52 
4.48 
4.4(1 
4.44 
4,42 



2U 
19 
IB 

17. 2 IT 
16.11 
1$. 4 
14. T 
13. 4 



11.6912. I 
10.68 11. 6 
I 
J 
b 

: 
I 



4.40 
4.38 
4.37 
4.35 
4,33 
4.32 
4.30 
4.29 
4.3T 
4.20 



4.17 
4,16 
4.15 
4.14 
4.12 
4.11 
4.10 
4. 8 
1. 7 
4. 6 



I. 

4. 
4. 1 
$.69 
3,57 
3.55 
3.53 
3.51 
3.49 
$.47 
3.45 
3.42 



4.24 
4.23 
4.22 
4.21 
4.19 
4.18 
4.17 
4.15 
4.14 
4.13 



4.12 
4.11 
4. 8 
4. 6 
4. 4 
4. 2 
4, 
3.5S 
3,56 
3.54 
3.62 
3.40 



9,57 
8.56 
7.59 
7.00 
5.58 
4.59 
4.66 
4.53 
4.5] 
4.49 



4.47 
4.46 
4.44 
1.42 
40 
39 
37 

Ml 

34 

33 



I 

16.(1 
15.11 
14.11 
13.11 



5. 6 

5* 

5. 

4, 

4. 



1 
I 
4 
1 
4 
€ 

4.31 
4.30 
4.29 
4 2s 
4.26 
4.25 
1.24 
4.23 
4.21 
4.20 



4.54 

4,« 

4.51 

4 

4. 

4.46 
1 14 
4,* 
4.4 
4 



4.19 
4.18 
4.15 
4.1$ 
4.11 
4. 
4. 7 
4. 5 
I 

4. 1 
3.59 
3 56 



4.1* 

ti 

4. 

4. 

4. 

4J 

4.11 

4.9 

4« 

4J 



4.2b 
4X5 
4.8 
4.30 
4.16 
4.16 
4.14 
4.12 
4.10 
4. 8 
4. 6 
4. 3 



TABLE XXX. 169 
The correction of the Stars Altitude to different heights of the horizon. 



0.4031. 
0.65 29. 
1.00 28. 
1.1027, 
1.2026, 
1.S025 
1.4024, 
1.65 23 
2. 522, 
2.20 21 



30 31. 
15 29. 
39 28. 
30 27, 
25*26, 
25 21 
2824 
10)23 
21 22 
14.21 



The height of the eye above the horizon in feet. 
"21 22 I 23 24 ~2G 28^30 35 40 . 45 oO 



10 31 

21 29. 
45 28. 



22 31 



36 27.42 27 



31 



26.37 



3125. 
3124. 

16 23. 
27 22. 



20 21.26 21 



2.33 20 
2.5019. 
3.1018. 
3.3017. 
S.5016 
4.20:15. 
4.6014 
5.3012 
6.2012 
7 



14 20. 
1919. 
1418. 
16117, 



25 



16.31 



1815.24 15 



.20,11 



8.4010 
10.30i 9 
13.00 
17.00 
25.00 
43.00 
44.00 
45.00 
46.00 
47.00 



13 12 

J1211 

II 
10 
13 
14 

.12 
.11 
. 9 
. 7 
. 5 
. 3 



48 00 
49.00 
50.00 
51.00 
52.00 
63.00 
54.00 
65.00 
66.00 
57.00 



58.00 
59.00 
60.00 
61 00 
62.00 
63.00 
64.00 
65.00 
66.00 
67.00 



08.00 
69.00 
71.00 
73.00 
75.00 
77.00 
79.00 
81.00 
83.00 
85.00 
87.00 
00. 00 1 



20 



20 20. 
25 19. 
20 18, 
2217. 



16. 



37 25 
40 24 
22 23 
33 22 



.28 31. 
,33 29. 
.57 29. 
,48 27. 
.43 20, 
.43 25, 
.46 21, 
.28 23 
.39 22, 
.32 21 



20 20, 



34 31 
39 29 
329 
56 28 
49 26 
49 25 
52 24 
34 23 
45 22 
38 21 



40 31. 

45 29. 
9 29 

00 28. 

55 27. 
.55 26. 
.58 25. 

40 23, 



.51 



23 



32 20, 
37 19. 



37 16 
3015 
33 14 



1811.21 ill 



.17 

.16 

.19 

.20 

.18 

.1 

.15 

.13 

.11 

. 9 



43 16 
.36 15 
.3914 
.3613 
,31 12 
.30 11 



38 20, 
43 19 
3818 
40 17 
49 10 
42 15 
45 14 
4213 
37 12 
36 11 



10. 23110.29 10 
9 
8 
7 
6 



4.45 

4.44 

4.43 

4.42 

4.40 

4.39 

4.3 

4.36 

4.35 

4.34 



4.33 
4.32 
4.29 
4.27 
4 25 
4.23 
4.21 
4.19 
4.17 
4.15 
4.13 
4.10 



5. 7 
5. 5 
5. 4 

5. 2 

6. 
4.59 
4.57 
4.5G 
4.54 
4.53 



4.51 
4.50 
4.49 
4.48 
4.4l> 
4.45 
4.44 
4. 12 
4.41 
4.40 



22 
25 
26 
24 
.23 
.21 
.19 
.17 
.15 



5.13 
5.11 
5.10 
5. 8 
5. 6 
5. 5 
5. 8 
5. 2 
5. 
4.59 



4.39 
4.38 
4.35 
4.33 
4.31 
4.29 
4.27 
4.25 
4. 
4.21 
4.19 
4.16 



4.57 
4.66 
4.55 
4.54 
4.52 
4.51 
4.50 
4.18 
4.47 
4.4< 



5,19 
5.17 
5.16 
5.14 
5.12 
5.11 
5. 9 
5. 8 
5. 6 
5. 5 



35 10 
34| 9 

.37! 
■ 3h| 
,36 



52 32 
30 
29 



.44 21. 

44 20. 
19 20, 



57 
21 

12 28 
7 27 
7 26 
10 25 
52 24 
3 23 
56 22 
56 21 
1 20 
19 



56 
58 
7 

016. 



48 14. 



53 



11. 



5. 
5. 
5. 1 
5. 
4.58 
4.57 
4.56 
4.54 
4.53 
4.52 



4.4* 
4.41 
4.11 
4.39 
4.371 
4.35 
4.33 
4.31 
4.29 
4.27 
4.25 
4.22 



4.51 
4.50 
4.47 
4.45 
4.43 
4.11 
4.39 
4.37 
4.35 
4.33 
4.31 
4.28 



5.25 

5.23 

5.22 

5.20 

5.18 

5.17 

5.1 

5.14 

5.12 

5.11 



5. 9 
5. 8 
5. 7 
5. 6 
5. 4 
5. 3 
5. 2 
5. 
4.59 
4.58 



5.31 
5.29 
5.28 
6.26 
5.24 
5.23 
5.21 
5.20 
5.13 
5.17 



52 10. 

55 
56 
54 



5.43 
5.41 
5.40 
5.38 
5.36 
5.35 
5.33 
5.32 
5.30 
5.29 



5.15 
5.14 
5.13 
5.12 
5.10 
5. 9 



4.57 
4.56 
4.5.1 
4.51 
4 4!) 
4.47 
4.45 
4.43 
4.41 
4.39 
4.37 
4.34 



5.27 
5.26 
5.25 
5.24 
5.22 
5.21 
5.20 
5.18 
5.17 
5.16 



5. 3 
5. 2 
4.59! 
4.57| 
4.55 
4.53 
4.5l! 
4.49 
4.47- 
4.45 
4.43 
4.40 



5.15 
5.14 
5.11 
5. 
5. 
5. 
5. 
5. 
4.59 
4.57 
4.55 
4.52 



3 32. 
, 8 30. 
32 29. 
.23 28. 
.1827. 
.1826, 
.2125. 
. 3 ( 21. 
.14 23. 
. 7 22. 



7 21. 
12 20. 
19. 
18. 
17, 
16. 
15. 
14, 



14 32. 

19 30. 
43 30. 
34 28. 
29 27. 
29 26. 
32 25. 
14 24. 
25 23. 
48 22. 

18 21, 
23 20, 
18 19, 

20 18. 
,29 17 
,22 16 



25 15.5016 
22 14 



6 13. 
12. 



11.15 
10.14 
9.17 
8.18 
7.1G 
6.15 
6.13 
6.11 
6. 9 
6. 7 



5.54 
5.52 
5.51 
5.49 
5.47 
5.46 
5.44 
5.43 
5.41 
5.40 



5.38 
5.37 
5.36 
5.35 
5.33 
5.32 
5.31 
5.29 
5.28 
5.27 



5.26 
5.25 
5.22 
5.20 
5.18 
5.16 
5.14 
5.12 
5.10 
5. 8 
5. 6 
5. 3 



6 
6 
6. 2 
6. 

5.58 
5.57 
5.55 
5.54 
5.52 
5.51 



39 33. 

44 31. 
8 30. 

59 29. 
54 28. 
54 27. 
57 26. 
39 25. 
50 24. 
43 2JL 

43 22. 
48 21. 
43 20. 

45 19. 
.54 18 
.47|l7 



2 33. 

7 31. 
31 30. 
22 29. 
17 28. 
17 27. 
20 26. 

2 25. 
1321. 

623. 



24 33.42 
29 31.49 
53 31.13 
44 30. 4 
39 28.59 
39 27.59 
42 27. 2 
24 25.44 
35 24.55 
28 23.48 



.47 



17 13.4214 
1612.41 



15 



6 22 
1121 

6 20 

819 
1718 
1017 
1316 
1015 

5 14 



2H 22.48 
33 21.53 
20.48 
19.50 
18.59 
17.52 
16.55 



32 15.52 



. .2 
13. 4113.20 



14.47 
13. 16 



10 12, 
39 11, 
.42 10, 



6.30 
6.28 
6.27 
6.25 
6.23 
6.22 
6.20 
6.19 
6.17 
6.16 



3 12.25 
11 24 
10.27 
9.28 
8.26 
7.25 
7.23 
7.21 
7.19 
7.17 



6.53 
6.51 
6.50 
6.48 
6.46 
6.45 
6.43 
6.42 
6.40 
6.39 



5.49 
5.48 
5.47 
5.46 
5.41 
5.43 
5.42 
5.40 
5.39 
5.38 



5.37 
5.36 
5.33 
5.31 
5.29 
5.27 
5.25 
5.23 
5.21 
5.19 
6.17 
5.14 



6.14 
6.13 

G.12 1 
6.11, 
6. 9 
6. 8* 
6 
6 



6.37 
6.36 
6.35 
6.34 
6.32 
6.31 
7l 6.30 
6.28 



4 6.27 
3 6.26 



6. 2 
6. lj 
5.58 
5. 56 
5.54 
5.52 
5.50* 
5.48 
5.40 
5.44 
5.42 
5.39 



6.25 

6.24 

6.21 

6.19 

6 17 

6.15 

6.13 

6.11 

6. 

6. 

6. 

6. 



12.45 
11.44 
10.47 
9.48 
8.40 
7.45 
7.43 
7.41 
7.39 
7.37 



7.15 

7.13 

7.12 

7.10 

7. 8 

7. 

7. 

7. 

7. 

7. 



6.59 
6.58 
6.57 
6.56 
6.54 
6.53 
6.52 
6.50 
6.49 
6.48 



7.35 
7.33 
7.32 
7.30 
7.28 
7.27 
7.25 
7.24 
7.22 
7.21 



6.47 
6.46 
6.43 
6.41 
6.39 
6.37 
6.35 
6.33 
6.31 
6.29 
6.27 
6.24 



7.19 
7.18 
7.17 
7.16 
7.14 
7.13 
7.12 
7.10 
7. 9 
7. 8 



7. 7 
7. 6 
7. 3 
7. 1 
6.59 
6 57 
6.55 
6.52 
6.51 
6.40 
6.47 
6.44 
Y 



3 
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to 
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TABLE XXXII.— wf'i Dteu*, for the Yenr* 1853. 1837 1 1841. 1845, &c, 17:3 



] J«n I Feb, I March 
P»y» ; Son iff | South | oo*th 



April 
Nonh 



1 23 I 'iT 5[7 33 

2 Vi 53,10 4717 10 

3 22 50,16 30 G 47 

4 |22 44 16 12,0 24 

5 2*2 37 U 54 6 1 



3415 



4 

4 57 

5 20 

5 43 

6 6 



5 2*3 
16 23,22 
II 11 -2 
If 59 22 
L6 1622 



6 22 30 U 35^6 38 

7 22 22115 17-5 15 
S 22 14 14 5*4 51 
9 22 614 39 4 28 

10 bl 5711 19 4 5 



11 [21 4bjl4 U3 41 

12 21 38 13 40 3 17 

13 21 28 13 20 2 54 

14 21 lb 12 5W2 30 

15 21 7 12 3f)l2 7 



2b 16 



6 51 
7 
7 
7 



13 17 
3.> i: 

58 17 



33 22 
10 4922 
1122 

22 22 
3*23 



8 20 

8 42 

9 4 
9 25 
9 47 



16 
17 
18 
19 

20 



21 

22 
22 
24 

25 



5612 181 43 
44 11 57 I 19 
32 11 360 55 
19 11 15;0 32 
10 53 8 8 



19 
19 
i 

lib 

18 



53 10 32 
40 10 10 
9 48 1 
9 20 1 
9 3 



28 
29 
30 



4- 



11 117 21 



10 

10 2919 

10 5U 

11 II 
11 32 



ION 



t 

27 

50 13 



b 412 
8 192 
7 56 3 
3 



It 
37 
1 

24 
47 



II 



4 11 



Juno 



July A**g I >»^p|_ 



\nnli Nortli N*>rti» North 7*..nh *<>i»lb 



423 
122:1 

20 J2 
27 22 
; t i 22 

"io iT 

4622 
5222 
57 22 



3 8 16 
7 56 



818 

4 17 47 - 
59 17 32 7 34 
§4 17 167 12 
4917 0U 60 



43 16 4116 27 
37 16 27 6 5 
30 |6 10 5 42 
23 15 33 5 20 

It 



I- itni 

18 923 

18 24|23 

18 38 23 

18 5323 



2j22 1 



622 
10 22 
I J 21 
1721 

2» 2 I 



20 23 
10 34 24 



I 

19 47 23 27 20 52 
tfl Mm 27 20 41 



52 20 
13 20 
33 20 

53 20 
12 20 



32 21 
5121 
10 21 



21 



21 5 



I22:i 
24,23 
35 23 
47 23 

b|23 
1^23 
28 23 
3b|23 
47 23_ 

is 



bi!5 18|4 31 
91* 0|4 11 
51 14 42 3 48 
42 14 2U U 
3314 53 2 



19 7|23 22 21 24 13 46 2 39 
2421 14 13 272 16 
13 7 1 52 
12 4b 1 29 
12 28 1 6 



25 21 



28 20 
2^ 20 
27 20 
26 19 
25 'l9 

23! i y 

21 19 
18 19 
1518 

23L! 

I IB 



30 12 8 42 
18 11 480 19N 
5S 
28 
51 



11 28:0 
II 7 
10 17 <■ 



2b 
1 I 
I 

17 

32 

18 6 394 



10 20 1 
10 5 I 
9 1 1 I 
9 22 2 
9 1 2 



g 
3 

3 35 

3 5b 

4 21 
4 4a 



12 I I 



Nov. j Det. 



South bvulU 



5 8 
5 31 

5 5416 

6 17 16 

6 40 IMT 

2 17 
25 17 




17 



22 31 
19 22 38 
36 22 45 
54 22 51 
llj22 57 



lb 



10 18 

32 18 



8 54 

9 16 



9 38 19 



10 



19 



10 22 19 



27 23 
44 23 

23 II 
1623 14 
3123 lb 

46 23 20 

1 23 23 
16 23 25 
30 23 2G 
44 23 27 



10 43 19 57:23 28 21 

11 5 20 10 23 
11 26 20 23 23 

11 47 20 35 23 

12 8 20 47 |23 



15 
38 
2 
25 
48 



12 28 20 

12 49 21 

13 21 
13 29 21 
13 4921 



59 23 
1023 
2023 
3l|23 
II 23 



Day* 



6 
7 

9 
10 

11 

12 

13 

14 

15 



16 
17 

18 
19 

20 



22 
23 
21 
25 



26 
27 
28 
15l 29 
U 30 



11 8| 123 71 31 



•UK's tikcj iNation for tli*? Ywb 1834, 1838, 1842, 1846, &c. 



23 n 

22 it 

22 5 

22 45 

22 31 




7 
8 
9 
10 



22 32 
22 2 
22 16 
22 

21 59 



11 
12 
13 
14 

15 



16 
17 
1H 
19 

211 



21 

22 
23 
24 



21 50 
21 41 
21 31 

21 2( j 
21 9 



20 5b 
20 47 



i I 
16 
51 16 
16 

15 

15 
15 
15 
1 1 
I 1 



Ml Mi 



5 b 



40 5 43 



38 
16 

I 53 



6 7 



5 20 
I 57 
4 33 
1 10 
14 43 47 
13 44 3 23 
13 24 2 59 
13 4(2 36 
12 44 2 12 



12 23 
12 I 



t 48 
I 25 
I 1 

37 

26 910 58 US 



20 35 11 41 
20 22 1 1 2 



2D 



5l> Ll> 
4310 



29 
15 

25 |19 



26 
27 
28 
29 
30 

31 



17 25 



4 28 15 1122 2 23 18 

4 51 15 10 22 10 23 5 7 51 

5 14 15 37 22 1b|2S 17 3617 

5 37 15 54 22 2V22 55 17 20 7 . 

6 00 16 12 22 32 22 50 17 4 6 55 



23 16 2U22 38 22 44 
46 16 45 22 45 22 3b 16 316 
7 8 17 2 22 50 22 32 16 14 5 
7 30 17 lb 22 5622 25 
7 53 17 34 23 22 17 



8 15117 50 23 5 22 10 15 22 1 30 
8 37 IB 5 23 922 2 15 4 4 17 

8 69 18 20 23 1321 53 14 46 3 54 

9 20 18 35123 1621 41 14 2b 3 31 
9 42 lb 49 23 1921 35 14 93 8 



37 ION 
15 34 
53[o 57 
1 21 
t H 



462 8 



10 3 19 3|23 
10 21 19 17 23 

10 45 19 30123 

11 619 44|23 
11 27 19 5623 



11 47 20 9 23 

12 8 20 2123 
12 28 20 33 23 

12 48 20 44 23 

13 7 20 55 23 



2121 
■2 'A 21 

25 21 

26 20 
27,20_ 
2S 20 
27|20 
2720 
2ti 19 
25 19 



10 47 6 33 
10 

48 

5 25 
2 



I 5 57 
15 



10 5 



26 13 
1613 

0'13 
55 12 
4412 
33|l2 
2l!ll 

9 11 
5711 
Jllo 



23 
8 1 
39 
17 

55 



.-,0 2 U 

31 2 21 

I2|l 58 

I 35 

I 11 



01 
33 

73 48 
630 25 
330 IN 
120 22S 
62 46 



3 614 

3 21 14 

3 53 15 

4 16 15 
1 39 15 



23 21 48 
42|21 57 
I 22 6 
20 22 14 
:i^22 22 



5 2ll5 
5 25116 

5 48 16 

6 11116 
6 31 17 



6 6717 

7 1917 

7 42 17 

8 4 18 
8 27 IK 



8 40 18 

9 II 18 
9 33 19 
9 55 19 

10 16 19 



10 3b 19 

10 59 20 

11 21 20 

11 12 20 

12 2 20 



31 

2 55 

3 10 
3_43 

4 5 



13 27 21 623 23 19 31 10 31 1 
13 4621 1623 21 19 IbllO 10 



9 

33 



14 5 21 26 23 1919 4 
14 24 2] 36 23 1618 50 
14 43 21 45 23 13 18 36 



|21 5f| 



lb 21 



9 49 1 56 
9 27 2 19 
9 62 43 
8 45 



56,22 30 
14 22 37 
3222 43 
4032 40 

6 22 35 
2323 
40 23 5 
5623 9 
1223 13 
27 23_17 
43 '2T 
57 23 
12 23 
26 23 
40|M 
64 23 

723 
20 23 
32 2:t 
44 23 



6 
7 
8 
9 
10 

11 
12 
13 
14 

14 



16 
17 
18 
19 
20 



21 

22 
23 
24 
25 



12 23 20 66 23 23 26 

12 44 21 7|23 31 27 

13 4 21 1813 18 28 
13 24 21 2823 15 29 
13 44 21 38 23 12 



in 4| 



36 





174 TABLE XXXIII. 



To correct the Sun's Declination for the changes in period* 6f Four Y 



'— ' 

TS 


MONTHS- 


i| 




J.ISVAK*- 


! 


1 




1 














































Day*. 


Dars. 






l 


T 


13 


Iff 


2,1 


1 


: 




id 


23 


1 


7 


13 


1 19 






p 


nub. 


Hub, 


nub* 


*ttb. 

t 


sub. 


■lub. 


sub 


sab. 


sub. 


sub. 


sub. 


sub, 

1 


sub 


add, 

• 


4 


■ 






a 








. 6 





1 


1 


1 


1 


1 


1 


i 




8 








i 


1 


1 


I 


1 


i 


1 


1 


1 


1 


1 


i 


1 


13 


(1 


1 


i 


1 


1 


I 


'I 


2 


'1 


2 


2 


2 


2 


9 


2 


16 


1 


1 


i 


1 


^ 


2 


2 




2 


3 


3 


3 


1 


3 


3 


20 


1 


1 


i 


2 




31 


3 


a 


3 


S 


3 


3 


a 


4 


4 






A I'M 1 I., 










It 






































i 1 > v- 














Day*. 






1 


7 


i:t 


19 




1 


7 




IV 


25 
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o reduce the Moon's Horizontal Parallax and Semidiameter to any Time 
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LUNI-SOLAR TABLE, 
For clearing the Angular Distance between tKe Sun, Moon, and Stan 
the effect of Refraction And Parallax. 
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LUNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, and Stars, from 
the effect of Refraction and Parallax. 
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LUNI-SOLAR TABf,E, 

For clearing the Angular Distance between the Sun, Moon, and Stars, Iron 
the effect of Refraction and Parallax. 
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LUNI SOLAR TABLE, 
For clearing the Angular Distance between the Sun, Moon, and Stars, fro 
the effect of Refraction and Parallax. 
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LUNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, and Stars, from 
the effect of Refraction and Parallax. 
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LUNI-SOLAR TAHLE, 
For clearing the Angular Distance between the Sun, Moon, and Stars, from 
ihe effect of Refraction and Parallax* 



ftlotm'i A pparent AUitud«. 

30* 



s*. on 

10 

10 
3a 
4:> 
50 



54.00 
1(1 
20 

M 

M 



35.00 
10 

M 
10 

.-,o 



10 
SO 
30 



5h.oo 
10 

20 
M 
in 
50 



00' 



297876 
7«65 
7«54 
7843 
7832 
7821 

2o;so9 

7708 
7787 
7776] 
7785 
7714 

ay 7 7 is 

7732 
7721 
TTIO 
7099 



297858 297840 
7817] 7829 
7836 [ 781b 
78251 78U7 
7814 7790 
7803 } 7785 

29r792l297774 



207720 2077(18 
7715 7G97 



r .00 297078 
10 7667 
20 76*0 
SO 7615 
40 7C34 
*" 7623 



29:000 

7640 
7638 
7027 
7616 
7 go;, 



2076]:* 
7602 
7591 
7580 
7570 
75*9 



207518 
7537 
7526 
7515 
7505 
7494 
Kh 00 297483 



10 

20 
30 
40 

50 



10 

20 

30 
40 
.id 



7472 
7461 
7450 
7439 
7428 



997417 
7406 
739: 
7384 
127 A 
7362 



CI ,00 
10 

20 

M 

so 



297 352 
7341 
7330 
7319 
7308 
7297 



10' | 20' 



3u' 



297823 
7812 
7801 
7790 
7779 
7768 



| 

297807 297796*297779 



7781 
7770 
7759 
7740 
7737 



77C3 
7752 
7741 
7?30 
7719 



297757 
774U 
773 
7724 
7713 
7702 



7704 
7G93 
7682 
7671 



2117501 
7583 
7572 
7561 
7551 
7540 



297529 
7518 
7507! 
7496 
7486 
7 175 



20 I JO 1 

7 153 
7412 
7431 
7420 
7409 



297398 
7387 
737G 
7365 
7354 
7343 



297332 
7321 
7310 
7299 
7288 
7277 



7C86 
7075 
766.1 
7654 



297043 
7632 
7021 
7609 
7598 
7587 



207091 
768U 
7609 
7658 
76-17 
7U36 



29762* 
7614 
76H3 
7591 
7580 
7*60 



297576 
7565 
7554 
7543 
7532 
7521 

297510 
7400 
7188 
7477 
7467 
7456 



297558 
7547 
7536 
7625 
7514 
7503 



297492 
7481 
7470 
7459 
7419 
7438 



40' 



5<V 



7796 
7785 
7773 
7702 
7751 



7784 
7772 
7760 
7747 
7G35 



297740 297723|*97 70() 
7729] 7711 
7718 7699 



7700 
7095 
7684 



7686 
7674 
7662 



297673 297650(29 
7062 
7651 
7640 
7029 
7618 



297607 
7506 
7585, 
7573 
7562 
755L 



207589 297571 



1971 M 
7629 
7518 
7507 
7106 
7485 



7610 
763H 
7619 
TO'no 
7509 



7678 

7507 

755 

7544 

7533 



20752! 
7511 
7500 
7489 
7178 
7467 



297474 297456 297437 



7463 
7452 
7440 
7429 
7418 



297445 
7434 
7123 
7412 
7401 
7390 



207 126 
7415 
7404 
7393 
7382 
7371 



297407 
7396 
7385 
7374 
7363 
7352 



297379 207 360 
7368; 7349 
7357 7338 
7346 7327 
7335 7310 
7324 f 7305 

297313'297294 



7392 
7201 



7283 
7272 



7280 7201 
7269 7250 
72581 7239 



297341 
7330 
7319 
7307 
7296 
728'* 



29727 1 
7363 
7252 
7240 
7229 
7218 



7415 
7431 
7422 
7411 
7400 



7378 
7367 
7355 
7344 
7333 



731 

7300 

7288 

7277 

7266 



> Appurent Attitude. 



OU' 



297757 297740 297723 297708 



7767 
7753 
7743 
7730 
7718 



2970*9 297072 297655 297638 



7601 
7682 
7669 
7657 
7645 



(7639 
7627 
7616 
7005 
7594 
7583 



207621 297 OU J 2973*7 297569 207552 



29755 1297536 297 519 



7560 
7549 
7537 
7526 
7515 



'212075 91 
7403 
7482 
747 
7460 
7440 



297186 297469 297451 



7 126 
7415 
7404 
7392 
7381 



297389 297370 
7359 
7348 
7336 
7325 
7314 



297322 207203 



7292 
7281 
72G9 
7258 
7247 



29*255 
7214 
7233 
7221 
7210 
7199 



207 231* 
7225 
7214 
7202 
7101 
7 182 



10' I 20' 



3U 



40' 



7746 7729 

7734 7717 

7723 J 7706 

7712! 7695 

7700 7683 



7712 
7700 
7689 
7678 



7696 
76KJ 
7673 
76G1 



7666 7650 



7678 
7666 
7655 
7644 
7632 



7661] 7644 

7649 7632 

7638 7621 

7627 i 7610 

76151 7598 



7626 
7615 
7603 
7502 
7580 



297691 
7679 
7667 
7656 
7644 
7033 

297021 
7000 
7508 
7586 
7575 
7563 



7610 
7590 
7587 
7576 
7505 



7593 
7581 
7570 
7559 
7547 



7541 



7570 75581 
7564 
7553 

75241 7507 
7512 7195 



7542 
7530 



7543 
7531 
7520 
7500 
7497 



7525 1 7508 

7514] 7497 

7502 T4B3 

7491 7474 

7480' 7463 



7475 
7464 
7452 
7441 
7130 



7458! 7430 

7446 7428 

7435j 7417 

7424 7406 

7412 7394 



297419 297101 297382 



7408 
7307 
7385 
7374 
7363 



29736-1 297316 



7300 7371 



7378 
7367 
7356 
73 11 



7359 
7348 
7337 
7325 



297332 297333 297 3 M 



7341 
7320 
7318 
7307 
7295 



7322 
7310 
7299 
7288 
7270 



7303 
7291 
7280 
7269 
7257 



297284 297265 297246 



7273 
7262 
7250 
7230 
7228 



7254 7235 



7242 
7231 
7220 
720* 



7223 
7212 
7201 
7189 



207217 297107 207178 



7206 71S6 



7105 
7183 
7172 
7161 



7174 
7163 
7152 
7140 



7167 
7156 
7144 
7133 
7121 



7546 7529 
75351 7618 



297501 297 181 



7490; 
7478 
7467 
7456 
7444 



7472 
7461 
7449 
7438 
7126 

207433:297415 



7421 
7410 



7403 
7392 
7398 7380 
7387 7369 
7»75| 7357 



7353 
7341 
7330 
7319 
7307 



7385 
7323 
7312 
7301 
7289 



207296 207278 
72851 7266 
72731 7255 
7262 724S 
7251 7232 
7239 7220 



197228 297201* 
7216[ 7197 



7205 
7193 
7182 
7170 



7180V 
717 1 
7161 
7151 



297139 2971401 



7147 
7130 
7124 
7113 



712S 
7117 
7105> 
7094 



7 101 1 7062 



190 



TABLE XXXV. 
LUNl-SOLAR TABLE) 



For clearing the Angular Distance between the Sun, Mood, and Stars, 
the effect of Refraction and Parallax. 




TABLE XXXV. 



191 



LUKI-SOLAR TABLE, 

"or clearing the Angular Distance between the Sun, Moon, and Stars, from 
the effect of He fraction and Parallax. 
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LUNI-SOLAB TABLE, 
For clearing the Angular Distance between the Sun, Moon, and Stars, j 

the effect of Refraction and Parallax, 
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LUNI-SOLAR TABLE, 
For clearing the Angular Distance between the Snn, Moon, and Stars/ from 
the effect of Refraction and Parallax, 
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LtfNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, and Stars, 
the effect of Refraction and Parallax. 
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LCNI-SOLAR TABLE, 

For clearing the Angular Distance between the .Sun, Moon, and Stars, from 
the effect of Refraction and Parallax. 
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LUNI-SOLAR TABLE, 

For clearing the Angular Die tan ce between the Sun, Moon, and 
the effect of Refraction and Parallax. 



Moon's Apparent Altitude, 

~~ 44 5 ~~ 



Moan's Apparent AUiruxle. 



45" 



* * 

10 
20 

30 
10 

50 



290569 
055 i 

6524 
0509 
6494 



il.oo 

10 

ay 

40 

50 



390460 306465 296451 



55. 0U 
10 
10 
30 
40 
00 



206390 
0374 
6359 
6341 
6329 
1(314 



56.00 
10 
20 
IQ 
10 
50 



10 
30 
>0 
4(1 
50 



59,00 
10 
20 

:*o 
44) 
50 



59.00 
10 
20 

SO 

10 

00 

60 .oo 
10 

2d 
30 
40 
50 



1M> 



10 



106105 

6540 
0525 
6510 
6495 
61 so 



20 



296541 
6520 
6511 
6496 
6461 
G4G6 



296527 
6512 
6107 
6482 
6407 
6I>2 



6464 
6440 
6434 
6419 
6404 



6450 



6435 6421 



6420 
6405 
6390 



613G 



6400 
6391 
6376 



296 137 

6423 
6407 
6391 
6376 
6361 



290375 190161 



6360 

6345 

6330 

631 

6300 



2<n;:ioo 
6285 
0270 
6255 
6240 
6225 



2902*5 
6270 
6255 
6240 
6225 
6210 



201,270 
6255 
62 10 
0225 
6210 
6195 




20610* 
6090 
6075 
6060 
6045 
6030 



6346 
6331 
0316 
6301 
6286 



206316 
6331 
6316 
6301 
62H6 

osn 

296250 
624 
6226 
t.2L" 
6195 
6180 



296180 
61 05 
6150 
6135 
6120 
6106 



296165 296150 



296000 
6075 
0660 
6045 
6030 
6015 



296630 
6016 
6001 
5986 
5971 
5956 



206015 
6000 
5985 
5970 
595/j 
5910 



295999 
3984 
5969 
5954 
5930 
592 1 



295941 
5926 
5911 

5896 
5880 
5 866 



295925 
5910 
589.) 
6880 
6865 
5850 



295351 
6836 
5621 
5SH6 
5791 
50! 5776 



61.00 
10 

20 

ao 

40 



205*35 
5820 
5805 
5790 
6775 
5700 



295909 
5894 
5879 
5864 
5849 
5834 



295819 
5804 
5789 
5774 
6769 
5741 



30' 



296 ',13 
6498 
6183 
6468 

6 153 

6438 



40' 



296199' 
64 si 
6469 
6454 



296423 
6408 
6393 
6377 
6362 
6347 



so- 



Otf 10 20' 3<V I 40* 



206 1S5 
6470 
6155 
6440 



6439 6425 



6121 



6410 



296409 
6394 
6*79 



206195 
63s I 
6365 
6363 0349 
6048 0334 
6333 



296171 
6456 
6441 
6426 
6411 
6396 



290457 296tl3 1 5 

6442 0428 641 

6427 641*1 63* 

G412| mm] 636 



2063b I 
6366 
6351 
6335 
6320 
6310 6305 



2961132 
6317 
63 02 
6287 
6272 
6257 



2963 18 
0303 
62 sh 
6273 
6258 
6243 



6397 
6382 



63*3 

OKI 



2U6367 296353 



6*52 
6337 
6321 
G306 
6231 



6338 
6323 

G292 
6277 



iosfl 



296303 296289 296275 2U62tU 



2062 11 206227 296212 



6226 
6211 
6195 
6180 
6165 



6150 
6135 
6120 
6105 
6690 



29607 
6060 
6045 
6029 
6014 
5900 



296059 296044 
6044| 6029, 



2959*4 
5969 
5954 
593* 
5923 
5908 



6135 
G120 
6105 
6090 
G075 



621 2 
6197 
6181 
6166 
6151 
296135 
6120 
6105 
6090 
6075 
6060 



296121 
6106 
6091 
6076 
6061 
6046 



295*9:* 
5878 
5863 
5848 
5633 

58 | H 

295803 
5788 
5773 
5758 
5743 
5728 



6029 
6013 
5998 
5 9 S3 

295968 
5953 
5938 
5922 
5907 
5892 

295878 
5863 
5648 
5833 
5818 
5803 



205933 29503s 



295787 
5772 
5757 
5742 
5727 
5712 



6014 

G998 
5983 
5068 



503s 
6923 
5907 
5802 
5h77 



295862 
5847 



5802 
6787 



295771 
6756 
5741 
5726 
5711 
5606 



02SK 
627 3 
6258 
6243 
6228 



6197 

6182 

6166 

615 

6136 



6274 

6259 
6244 
6229 
6214 



29619k 
6183 
6168 
6152 
6137 
6122 



296166 
6091 
6076 
6061 
6046 
6031 



296029 
6014 

5909 
5963 
5968 
5953 



604 
635 



62! 
10 

H 



5923 
5908 
5892 
3877 
5862 



[295846 
5831 
58321 5816 
68171 5861 
5766 
5771 



295755 
5740 
5725 
5710 
5695 
5680 



295831 
5816 
5801 

5786] 
5771 
5756 




51J 69 5954 50 

5 9,->3 69 j B m 

593B[ 

goaai 5 ops J OBi 

294907 29589- 

6*92 5877/ 

&877 5862 

6 »61 5846/ 

6S46 6831 



5 S3 1 



205H15 
5800 
5785 
5770 
5755 
5710 



5816 



2958005 

5785 smj 

5770 5755] 

5755 57« 

5740 4725} 

572'. 1 



295723^295707 
5708 5692 
5693 6677 
6678 5662 
5663 5647 
56481 5632 



TABLE XXXV. 



LUNI-SOLAR TABLE, 
For clearing the Angular Distance between the Sun, Moon, and Stars, 
the effect of Refraction and Parallax* 
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LUNI-SOLAR TABLE, 
For clearing the Angular Distance between the Sun, Moon, and Stars, ! 
the effect of Refraction and Parallax. 
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LUNI-SGLAR TABLE, 
For clearing the Angular Distance between the Sun, Moon, and Stars, from 
the effect of Refraction and Parallax, 
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LUNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, and Star*, 

the effect of Refraction and Parallax* 



Moon's Apparent Altitude. 
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LTJNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, and Stars, fro 
the effect of Refraction and Parallax. 
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LUNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, and Si 
the effect of Refraction and Parallax. 
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3669 
3647 
3626 
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293595 293591 



3570 
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3527 
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3485 
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3A46 3542 
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4H 
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4256 
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294069 
4068 
4047 
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3793 
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4126 
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4065 
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3938 
3917 
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38 
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3790 
370s 
3747 
3726 



293708 293705 
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3666 
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3623 
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3663 
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3620 
3590 
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3517 
3496 
3475 



a53G 
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3493 
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TABLE XXXV- 



LUNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, and Start, 
the effect of Refraction and Parallax. 



Moon'* Apparent Altitude, 



Moon's Apparent Altitude, 
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5' 
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53.00 29458* 294580 
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294571 


294569 294506 
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4552 
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4548 


4545 


4543 


4 


10 
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4544 
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4538 


4536 


4634 


4531 


4529 


4527 


4523 
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4 


30 
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4523 
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4515 


4513 


4510 


4508 


4506 


4503 


4501 


4 


40 
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4501 


4499 


4495 


4493 
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4488 


4486 


4484 


4481 


4479 


4 


50 
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4480 


4478 


4474 


4472 


4470 


4467 


4465 


4463 


4460 


4458 


4 


54.00 294402 


294459 


294457 


294454 


294451 


294449 294447 


294444 


294442 


294440 


294437 


294 


10 


4441 


4438 


4436 


4433 


4430 


4428 


4426 


4423 


4421 


4419 


4416 


4 


SO 


4420 


4417 


4415 


4412 


4409 


4407 


4405 


4402 


4400 


4398 


4395 


4 


SO 


4398 


4395 


4393 


4390 


4387 


4385 


4383 


4380 


4378 


4376 


4373 


4 


40 


4377 


4374 


4372 


4369 


4366 


4304 


4362 


4359 
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4355 


4352 


4 


50 


4356 


4353 


4351 


4348 


4345 


4343 


4341 


4338 


4336 


1334 


4331 


4 


55.00 204 3 3. > 


294*32 


204320 


294327 


294324 


294322 


294319 


294317 


294314 


294312 


294310 
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10 


4314 
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4308 


4305 


4303 


4301 


4298 


4296 


4293 


4291 


4289 


4 
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4292 


4290 


4287 


4285 


4282 


4280 


4276 


4274 


4271 


4269 


4267 


4 


30 


4271 


4268 


4205 


4203 


4200 


4258 


4255 


4253 


4250 


4248 


4246 


.; 


40 


4250 


4247 


4244 


4242 


4239 


4237 


4234 


4232 


4229 


4227 


4225 


4 


50 


4229 


4220 


4223 


4221 


1218 


4216 


4212 


4210 


4207 


4205 


4203 


4 


56.00 894108 


294205 294202 294 199 


294197 


294194 


294192 


294189 


294187 


2041 4 
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10 


4187 


4184 


4181 


4178 


4176 


4173 


4171 


4168 


4166 


4163 


4161 


4 
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4102 


4159 


4156 


4154 


4151 


4159 


4147 


4145 
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4139 




30 


4144 


4141 


4138 


4135 


4133 


4130 


4128 


4125 


4123 


4120 


4118 


4 


40 


4123 


4120 


4117 


4114 


4112 


4109 


4107 


11 H4 


4102 


4099 


4097 


j 


50 


4102 


4098 


4095 


4092 


4090 


4087 


4086 


4083 


4081 


4078 


4C75 


1 
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294080 


294 o; 7 


294075294072 


294069 


294067 


294004 294002 


294059 


29? 057 


294054 
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10 


4059 


4056 


4054 


4051 


4048 


4046 


4043 


4041 


4038 


4026 


4033 


4 


20 


403b 


4035 


4033 


4030 


4027 


4025 


4021 


4019 


4016 


4014 


4012 


4 


30 


4010 


4013 


4011 


4008 
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4003 
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4008 


3995 


3913 


$090 


3 


40 
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3992 


3990 


3987 


3984 


3082 


3979 


3977 


3974 
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3969 


3 


60 


3974 


3971 


39G9 


3963 


3963 


3961 
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8:55 


3952 


3950 


3043 


3 
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293950 


293947 29394;* 
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29393J 


293937 


293934 


293931 


293929 


293927 
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10 


3932 


3929 


3926 
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3921 


SCI 8 


3916 


3915 


3910 


3908 


3906 


g 


20 


] 3911 


3908 


3905 


3903 


3899 


SS96 


8894 


3S91 


3889 


3887 


3884 


3 


30 


3880 


3886 


3883 


3881 


3876 


3L75 


3873 


3S70 


3867 


3803 
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i 


40 


3808 


3805 


3862 


8860 
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8S52 
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3840 


3844 


S842 


a 


50 


3847 


3844 


3841 
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SC35 


S*332 


3830 


3827 


3825 


3823 


3820 


a 


511.00 293820 


293823 293820 20381 - 


2.3814 


293812 


1203809 293806 


203804 293801 


293799 


* 


10 


3805 


3802 


3799 3796 


3793 


3791 


3786 


3783 


3783 


3780 


3778 




SO 
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3781 


3778 


3775 
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3770 


3767 


3764 


3761 


3758 


3756 


a 


30 


3763 


3759 


3756 


3753 


3750 


3748 


3745 


3742 


3740 


3737 


3,35 


a 


40 


3741 


3738 


3735 


3732 


3729 


3727 


3724 


3721 


3719 


3716 


3714 


a 


50 


3730 


3717 


3714: 3711 


3708 


3700 


3703 


3700 


3697 


SC94 


£692 


1 


l.oomow 


203006 


293093 293090 


293687 293684 


2936t2 


293G79 


29*670 293664 ,293671 
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P 


3678 


3675 


3072 3669 


3666 


3603 


3661 


3658 


3655 


3653 


S650 


a 


20 


3657 


3654 


3651 


3648 


3645 


3642 


3633 


3636 


3633 


3631 


3620 


3 


30 


3G35 
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3629 


3626 


3623 


3C20 


3618 


3015 


3612 


3610 
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3 


40 


3614 


3611 


3608 


3605 


3602 


359b 


3597 


3594 




3589 


3596 


a 


50 


3503 


3590 


3587 


3584 


3581 


3578 


3576 


3572 


S5?9 


3667 


3565 


a 
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293563 


293560 298557 


293551 


293551 
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293546 293544 
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10 
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3542 
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3536 


3533 
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3523 


3525 


3523 


a 


so 
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3527 


3524 
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3518 


8515 


3511 
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3506 
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a 


30 
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3499 


3496 
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3490 


3487 


3485 


3482 


3480 


2 


40 
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3481 


3476 


3475 


8472 


3409 


3466 


34G4 


3461 


3459 


l 


50 
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3463 


3460 


3457 


3454 


3451 


3447 


3444 


3442 


3439 


3438 
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TABLE XXXV, 



LUNl-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, ud Stars, 
tBe effect of Refraction and Parallax. 



M Don't Apparent Altitude. 
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51. 00 2U4433 
10 4412 



20 
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4495 
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4241 
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4410 
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4282 
42130 

4MB 
421B 
4190 



294429 
4408 
43*6 

4344 
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56,00 294178 294175 



4157 
4135 
4114 
4093 
4071 



204301 
4280 
4259 
4237 
4216 
4104 
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4090 

40611 
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4109 
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3709 
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3582 
3561 
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293539 
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3497 
3475 
3454 
3433 



MM 

4027 
4005 
3984 
3963 
3941 



293930 
3899 
3877 
3S56 
3835 
3813 



293792 
3771 
3749 
3728 
8707 
3685 



293664 
3643 
3622 
3600 
3579 
3558 

29353 : 
3516 
3495 
3473 
3452 
3431 



20* 30' 4U 



4536 
4514 
1493 
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4534 
4512 
4491 
4470 

J11* 

294 127 
4406 
4384 
4363 
4342 
4320 



294299 
4278 
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4235 
4214 
4192 



294046 
4025 
4003 
3982 
3961 
3039 



293918 

3897 
3875 
3854 
3833 
3*11 



294171 
4150 
4129 
4107 
4086 
4 065 

294044 
4023 
4001 
39*0 
3959 
3937 



4531 
4510 
4489 
4467 
J446 

294425 
4404 
43*2 
4361 
4340 
431* 



294550 294349 194546 294546 



294423 
4402 
43*0 
4359 
433* 
4316 



2912'-; 294295 



4276 
4254 
4233 
4212 
4190 



294109 
4148 
4127 
4105 
4084 
1063 

2944)42 
4021 
3099 
3978 
3957 
3935 



294107 
4146 

1125 
4101 

40*2 
4061 



293916 
3*93 
3*7 3 
3852 
3831 
3 809 

293788 
3767 
3745 
3724 
3703 
3681 



2931,60 
3630 
361* 
3596 
3575 
3554 



293914 
3893 
3871 
3850 
3829 
3*07 



29*7*6 
3765 
3743 
3722 
3701 
3679 



293658 
3037 
3615 
3594 
3573 
3551 



293532 
3511 
3490 
3468 
3447 
3126 



293530 
3509 
3487 
3466 
3445 
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4529 
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4487 
4165 
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4231 
4210 
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4019 
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3076 
3955 
3933 



29391 
3891 

3*69 
381*1 
382 



37 63 
3741 
3720 
3699 
3677 



363 
3613 
3592 
3571 
J549 
293528 
3507 
3485 
34G4 
3443 
3421 



Moors * Apparent Altitude. 
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4507 
41*6 
4465 
4113 



4527 
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4484 
4463 
4441 



294420 
4399 
4377 
4356 
4335 
4313 



294292 294290 



291166 
4145 
4123 
4102 
4081 



291418 294417 
4396 
4374 
4353 
4332 
4309 



4271 
4219 

4228 
4207 
4185 
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4143 
4121 
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4079 



4059 4057 



294040 294038 



4017 

3995 
3974 
3953 
3031 



294036 
4015 
3993 
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3951 
3929 



2J293910 293908 
3889] 3887 



3867 
3*16 
3*25 
3803 



3865 
3*44 
3823 
3*01 



893784 293782 



3761 
3739 
3718 
3697 
3675 



293780 
3759 
3737 
3716 
3695 
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S590 
3569 
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3483 
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3441 
3419 
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4311 
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4247 
4226 
4205 
4183 
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4268 
4216 
4225 
4104 
41S2 



4141 
4119 
409* 
4077 

4055 



294034 
4013 
3991 
3970 
3949 
3927 

29390G 
3885 
3*63 
3842 
3821 
3709 



293778 
3757 
3735 
9714 
3693 
3671 
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3631 
3609 
3588 
3567 
3545 



293524 
3503 
3481 
34611 
3 139 
3417 



293650 
3629 
360 
3586 
3565 
3543 



293522 
3501 
3479 
3458 
3437 
3415 



291545 
4521 
4502 
4481 
4460 
443* 



101 
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4479 
MM 

4301 
4373 
4351 



29 1381 
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4344 
4223 
4202 
4180 



4139 
1117 
4096 
4075 
4053 



29115! 
4138 
4110 
4105 
4174 



294032 294031 
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*M 

3907 
3916 
3924 



4011 
39*9 
3968 
3947 
3925 



293904 
3883 
3S61 
3840 
3*19 
3797 



293776 
3755 
1719 
3712 
3601 
3069 



293648 293647 



3627 
3606 
33*4 
3563 
35 42 



293520 
3499 
3477 
3456 
3435 
3413 



430* 



■ 1 

n 



motf* 

1861 
3MW 

I8M 
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I7M 



293775 
3754 
3732 
1711 

3«Wi 
3i/.(tt 



3626 
3604 

mi 

S5 6) 



S9SIUI 
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3456 
3434 
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TABLE XXXV. 217 

LUNI SOLAR TABLE, 

log the Angular Distance between the Sun, Moon, and Stars, from 
the effect of Retraction and Parallax. 


Moon's Apparent Altitude. 


Moon's Apparent Altitude. 
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SO' 


00' 
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30' 


40' 
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a 


7 
G 
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i 
I 

y 

7 
7 

S 

4 

3 

2 

:0 
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7 

Ti 

Id 
1 

I 
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fS 

is 

il 
13 
il 

M 

n 

M 
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n 

11 

S 

Ml 

13 
H 
mi 

rs 
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S 

H 

T2 
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291539 
4519 
4496 
4475 
4154 
4132 

2044U 
4390 
4358 
43 in 
4326 
4301 

294283 
4201 
4210 
4218 
4197 
4 175 

204151 
4133 
4111 

4090 
4069 
4047 


294537 
4516 
4101 
4473 
4452 
4430 


294536 
4515 
4493 
4472 
4151 
4 129 


294535 
4514 
4492 
4171 
4450 
4428 


291531 
4513 
140] 

4170 
4449 

4427 


294533 
451* 
4490 
4469 
4418 
4426 


294532 

451 1 

4469 
4468 
4447 
4425 


294531 
451U 
4486 
4467 
1446 
4424 


294530, 
4509 
4487 
4466 
4415 
4423 


294529 
4506 
4466 
4465 
4444 
4422 


294529 
4508 
4486 
1 105 
4441 
4 122 


294409 
4388 
4366 
4315 
4324 
4302 


294408 
4387 
43G5 
4314 
4323 
4301 


294407 
4386 
4364 
4313 
4322 
1 300 


294406 
4385 
4363 
4342 
1321 
4299 


294405 
4384 
4362 
4341 
4320 
4298 


294404 
4383 
4361 
4340 
4319 
4297 


294 103 
4382 
1309 
4339 
4318 
4297 


294402 
4381 
4359 
4338 
4317 
4296 


294101 
4380 
4358 
4337 
4316 
4295 


294101 
4380 
4358 
4337 
1310 
4295 1 


204981 
4259 
423S 
4216 
4195 

Mil 

291153 
4132 
4110 

4089 
4068 
4046 


294280 
4258 
4237 
4215 
4194 
4173 


2942? 9 
4257 
4236 
4211 
4193 
4171 


294278 
4256 
4235 
4213 
4192 
1171 


J294277 
4255 
4234 
4212 
4191 
4169 


291270 
4254 
4233 
4211 
4190 
4166 


291275 
4253 
4232 
4210 
4189 
4167 


294274 
4252 
4231 
4209 
4186 
4166 


294273 
4251 
4230 
4206 
4187 
4165 

294144 
4123 
4101 
4060 
4059 
4037 


294272 
4250 
1229 
4207 
4186 
4164 


294152 
4131 
4109 
4088 
4067 
4045 


291150 
4129 
4107 
4086 
406.3 
4043 


294149 
412b 
4106 
4085 
4064 
4042 

291021 
4000 
3978 
3957 
3936 
3914 


294148 
4127 
4105 
4081 
4063 
4041 


2941 17 
4126 
4104 
4083 
4002 
4040 


291146 
4125 
4103 
4082 
4061 
4039 


294145 
4134 
4102 
4081 
4060 
4038 


294143 
4122 
4100 
4079 
4058 
4036 


294020 
4005 
3983 
3l>62 
3911 
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29402 > 
4004 
3082 
3061 
3910 


294021 
4003 
3982 
3960 
3939 

V M " 
•*f 1 4 


294022 
4001 
3979 
3958 
3937 
3915 


294020 
3999 
3977 
3956 
3935 


291019 
3998 
3976 
3955 
3934 

' 3912 


294018 
3997 
3976 
3954 
3933 
3911 

293890 
3669 
3847 
3826 
3805 
3783 


294017 
3996 
3974 
3953 
3932 
'> i i e n 

293889 
3868 
3846 
3825 
3804 
3782 


294016 
3995 
3973 
3952 
3931 
3909 

293887 
3867 
8845 
3834 
3803 
3781 


291015 
3994 
3972 
3951 
3930 
3908 

293887 
3866 
3844 
3823 
3802 
3780 


293*9* 
3877 
3855 
3834 
3813 
3791 

293779 
3749 
3727 
3706 
3685 
3663 

293642 
3621 
3599 
3578 
3557 
3G35 


293897 
3876 
3854 
3833 
3812 
3790 


293MJ5 
3874 
3852 
3831 
3810 
3788 


293894 
3873 
3851 
3630 
3809 
37H7 


293893 
3872 
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TABLE XXXV. 



LUNI-SOLAR TABLE, 

For clearing the Angular Distance between the Sun, Moon, and Star?, 
the effect of Uefraction and Parallax. 
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